,^-  / 


/jT.  t    ^/ 


? 
? 

aEO.    C.    BHfiQy-IUCK.  ? 


No.  \  Si^iQj,  loV« 

Boston 

Medical  Library 

Association, 

19    BOYLSTON     PLACE, 


./\  J 


//L  bStiri.^-2/l^ 


ON  THE  NATURE  AND  TREATMENT 


OP  THE 


DISEASES  OF  THE  HEART 


CONTAINING  ALSO  SOME 


NEW  VIEWS  ON  THE  CIRCULATION  OF  THE  BLOOD 


WITH 


AN  ACCOUNT  OF  THE  MUSCULO-CARDIAC,  THE  PULMO-CARDIAC, 
AND  THE  VENO-PULMONARY  FUNCTIONS. 


nv 

JAMES  WARDROP,  M:D., 

SURGEON  TO  THE  PERSON  OF  GEORGE  IV.,  FELLOW  OF  THE  ROYAL  SOCIETY,  AND  OF  THE  ROYAL 

COLLEGE  OF  SURGEONS  OP  EDINBURGH  ;    FELLOW   OF  THE  ROYAL  COLLEGE  OF  SURGEONS  OP 

ENGLAND  ;    MEMBER  OF  THE  IMPERIAL  ACADEMY  OP  MEDICINE  OF  PARIS,  MOSCOW,  ST. 

PETERSBURGH,  AND  WILNA  ;    MEMBER  OF  THE  ROYAL  MEDICAL  AND  SURGICAL 

SOCIETY  OF  BERLIN,  AND  OF  THE  MEDICAL  SOCIETY  OP  LKIPSIC, 

ETC.  ETC.  ETC. 


Ji  ^«fo  ^irttion,  tarefuUg  ll^biscbf,  fait^  consibcrEble  ^birition,^. 
AND    A    COPIOUS    INDEX. 


EDINBUKGH:  THOMAS  CONSTABLE  AND  CO. 
HAMILTON,    ADAMS,    AND    CO.,    LONDON. 

MDCCCLIX. 


/  3  /  f 


KOmBCnOH  :   T    rORHTADLR.  rai5TBh  TO  HBR  MAJBBTT. 


TO 


JAMES  Y.  SIMPSON,  M.D., 

PROFESSOR  OF  MIDWIFERY  IN  THE  UNIVERSITY  OF  EDINBURGH, 
ETC.  ETC.  ETC. 


/  dedicate  this  Booh  to  you,  because  you  are  one  of  the  most 
distinguished  Members  of  your  Profession,  and  one  of  the  greatest 
benefactors  to  mankind.  Your  untiring  assiduity,  your  unweary- 
ing zeal,  and  the  genius  which  you  have  shown  in  the  advancement 
of  the  Healing  Art,  justly  entitle  you  to  the  esteem  of  'medical  men  ; 
and  the  discovery  of  Chloroform,  as  a  wonderfid  means  of  assuaging 
human  sufferings,  has  gained  for  you  the  everlasting  gratitude  of 
your  fellow-beings. 

I  am  also  glad  to  have  an  opportunity  to  express  the  high  sense 
which  I  entertain  of  your  philanthropy,  of  your  beneficence,  and 
of  your  many  private  virtues ;  and  it  is  a  particular  source  of 
pleasure  to  me  to  think,  that  it  shoidd  have  been  on  the  same  spot 
of  that  land  as  yourself  wherein  I  drew  the  first  breath  of  life  ! 

In  offering  to  you  this  tribute  of  regard,  let  me  express  an 
earnest  hope  that  you  may  be  long  enabled,  by  your  precepts  and 
by  your  example,  to  adorn  a  Profession  with  which  the  happiness 
and  interests  of  humanity  are  so  intimately  associated. 

JAMES  WARDROP. 


Charles  Street,  St.  James'  Square, 
1851, 


CONTENTS. 


PAGE 


Prefatory  Address,  ......       xix 

Prefatory  Address  to  the  Second  Edition,        .         .      xxv 

CHAPTER  I. 

the  structure  and  functions  of  the  heart. 

The  number  of  the  heart's  functions  ;  their  peculiarities ;  the  size  of  the 
heart ;  the  capacity  of  its  cavities  ;  the  two  hearts  ;  the  two  bloods  ; 
the  quantity  of  the  mass  of  blood  ;  comparative  quantity  in  the 
arteries  and  veins  ;  the  two  circles  of  the  blood  ;  the  two  audible 
sounds ;  the  tilting  of  the  heart ;  the  impulse  caused  by  the  tilting  ; 
the  fibro-cartilaginous  tissues  ;  the  valvular  apparatus  of  the  two 
hearts  ;  the  pericardium  and  the  endocardium  ;  the  coronary  arteries 
and  veins ;  the  muscles  of  the  heart ;  the  nervous  system  of  the 
heart,  ........         1 

CHAPTER  II. 

ORGANS  employed  TO  REGULATE  THE  CIRCULATION. 

The  heart  alone  not  sufficient  to  circulate  the  blood ;  variations  in  the 
supply  of  blood  to  different  organs ;  the  organs  besides  the  heart 
which  regulate  the  distribution  of  the  blood.  The  arteries :  diiTer- 
ences  in  the  mode  of  their  distribution  ;  differences  in  their  length  ; 
and  in  the  angles  at  which  they  leave  the  parent  trunk  ;  their 
different  modes  of  ramifying ;  differences  in  their  course  ;  their 
tortuosities  ;  their  anastomoses  ;  their  plexus.  The  venous  system  : 
differences  in  the  venous  and  arterial  systems.  The  subcutaneous 
and  the  intermuscular  veins.  The  venous  sinuses  in  the  dura  mater 
and  in  the  diploe  of  the  bones.  The  tortuosities  of  the  veins  ;  their 
anastomoses ;  their  plexus,    .  .  .  .  .  .35 

CHAPTER  III. 

THE  MUSCULO-CARDIAC  FUNCTION. 

The  musculo-cardiac  function  explained ;  some  organs  perform  several 
different  functions  ;  influence  of  muscles  on  the  circulation  ;  they 


vi  CONTENTS. 


FAGB 


accelerate  the  return  of  the  venous,  and  impede  the  exit  of  the  ar- 
terial blood ;  some  muscles  employed  to  compress  arteries ;  some 
arteries  are  exposed  to,  and  others  protected  from,  muscular  pressure ; 
why  veins  accompany  only  some  arteries  ;  influence  of  muscular  con- 
tractions on  the  vasa  propria  of  muscles,      .  .  .  .62 


CHAPTER  lY. 

PHENOMENA  DEPENDING  ON  THE  MUSCULO-CARDIAC 
FUNCTION. 

These  phenomena  explained ;  those  on  awaking  from,  and  those 
which  precede  sleep  ;  those  before  running  or  leaping  ;  preparing  to 
endure  pain  ;  on  recovering  from  syncope  ;  effects  of  bodily  exercises 
explained — walking,  driving,  riding,  and  dancing  ;  effects  of  gestures 
in  public  speaking.  Influence  of  the  musculo-cardiac  function  in 
diseases — in  chorea,  in  tetanus,  and  in  convulsions,  .  .       75 


CHAPTER  V. 

RECIPROCAL  INFLUENCE  OF  THE  IIEAUT  AND  THE  RESPIRATORY 

ORGANS. 

Reciprocal  influence  of  the  heart  and  respiratory  organs  ;  influence  of 
inspiration  and  expiration  on  the  heart ;  their  various  modifications  ; 
heart's  action  changed  by  them  ;  remarkable  examples  of,  .      83 


CHAPTER  VI. 

THE  PULMO-CARDIAC  FUNCTION. 

1'he  pulmo-cardiac  function  demonstrated;  the  author's  accoimt  of  this 
function  ;  it  regulates  the  quantity  of  blood  in  the  heart ;  assistance 
ilcrivcd  frnin  tlie  lungs;  their  structure  adapted  for  that  purpose; 
utility  of  this  function;  its  influence  on  respiration,  ,       88 

CHAPTER  VII. 

THE  VENO-PULMONAUY  FUNCTION. 

Tins  function  demonstrated  ;  an  office  of  the  venous  system  performed 
by  the  subcutaneous  veins  ;  these  veins  act  as  a  divertirulnm  san- 
f/ninis;  lliis  function  illuHtratcd  ;  pulmo-cardiac  congestion  and  the 
art  of  training  explained ;  the  pernicious  effects  of  too  full  inspira- 
tions, .  .  .....       ^»1 


CONTENTS.  Vll 


CHAPTER  VIII. 


PHENOMENA  CONNECTED  WITH  THE  RESPIRATORY  AND 
CIRCULATING  ORGANS. 


PAGE 


The  instinctive  acts  of  the  economy  explained  ;  as  laughter,  crying, 
screaming,  weeping,  sobbing,  and  sighing ;  vomiting,  hiccup,  sneez- 
ing, and  coughing ;  their  effects  on  the  circulation ;  sea-sickness 
explained  ;  modes  of  relieving  it ;  diving  explained  ;  effect  of  swing- 
ing on  the  circulation  ;  how  the  balance  of  the  circulation  is  pre- 
served in  different  postures  of  the  body :  this  illustrated  in  the 
circulating  organs  of  animals  ;  subject  concluded,    .  .  .99 

CHAPTEB  IX. 

RECIPROCAL  INFLUENCE  OF  THE  HEART  AND  MUSCULAR 

SYSTEM. 

Difference  in  the  phenomena  accompanying  the  voluntary  and  the  in- 
voluntary muscles  ;  the  different  offices  fulfilled  by  muscular  move- 
ments ;  effects  of  muscular  movements  in  restoring  the  heart's 
vigour  in  syncope,  and  in  diseases,    .  .  .  .-.114 

CHAPTER  X. 

RECIPROCAL  INFLUENCE  OF  THE  HEART  AND  THE  CUTANEOUS 
AND  MUCOUS  SYSTEMS. 

Influence  of  the  heart  on  the  cutaneous  capillaries,  and  of  the  cutane- 
ous capillaries  on  the  heart;  consent  between  the  heart  and  the 
skin ;  influence  of  the  mucous  system  on  the  heart ;  influence  of  the 
heart  on  the  mucous  system,  .  .  .  .  .115 

CHAPTER  XI. 

RECIPROCAL  INFLUENCE  OF  THE  HEART  AND  NERVOUS  SYSTEM. 

Influence  of  the  nervous  system  on  the  heart ;  influence  of  the  heart  on 
the  nervous  system  ;  the  blood  the  chief  cause  of  this  influence ; 
blood  the  first  element  of  life ;  condition  of  the  cerebro-spinal  system 
modified  by  changes  in  the  functions  of  the  heart ;  illustrated  in 
sleep  and  wakefulness  ;  conflicting  theories  of  the  nature  of  sleep  ; 
explanation  of  the  author  ;  the  phenomena  that  precede  sleep  dimi- 
nish the  vigour  of  the  circulation  ;  those  that  precede  wakefulness 
increase  it ;  the  general  circulation  equalized  during  sleep  ;  the  pro- 
portion of  the  arterial  and  venous  blood  changed  during  sleep  and 
wakefulness  ;  the  modifications  of  sleep  are  important  symptoms  in 
diseases  of  the  heart,  .  .  .  .  •  .117 


Vlll  CONTENTS. 

CHAPTER  XII. 

THE  DISEASES  OF  THE  HEART  IN  GENERAL. 

TAOS 

Arrangement  of  the  subject ;  the  pathological  doctrines  established  by 
induction ;  phenomena  of  the  healthy  circulation ;  importance  of  a 
knowledge  of  healthy  structure  ;  utility  of  an  inquiry  into  the  func- 
tional diseases  of  the  heart ;  frequency  of  diseases  of  the  heart ; 
state  of  the  heart's  pulse  long  neglected  by  pathologists  ;  attention 
paid  to  it  by  the  Chinese,    ......       127 

CHAPTER  XIII. 

THE  PHENOMENA  AND  CAUSES  OF  THE  DISEASES  OF  THE 

HEART. 

The  diflferences  in  the  quantity  of  the  blood  ;  differences  in  the  capacity 
of  the  heart's  cavities ;  differences  in  the  structure  and  functions  of 
the  pulmonic  and  systemic  hearts  ;  cardiac  congestion ;  its  nature, 
causes  and  phenomena ;  disorders  of  the  heart  from  a  diminution  of 
blood  ;  from  atmospheric  changes ;  from  alterations  in  the  qualities 
of  the  blood,  .......       133 

CHAPTER  XIV. 

THE  PHENOMENA  AND  CAUSES  OF  THE  DISEASES  OF  THE 

HEART. 

The  subject  continued  ;  disorders  of  the  heart  from  the  inlluence  of  the 
respiratory,  the  nervous,  the  digestive,  the  vascular,  the  genito-uri- 
nary,  the  cutaneous,  and  the  mucous  systems  ;  influence  of  hereditary 
diseases,  .  .  .  ,  .152 

CHAPTER  XV. 

SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART  IN  GENERAL. 

The  physiological  and  th<'  anatomical  symptoms ;  the  important  ad- 
dition of  the  physiological  symptoms  to  semciology ;  the  physio- 
logical syniptonis  diHrcgardcMl  by  Lacnnec ;  unfavourable  influence 
of  this  opinion  ;  table  of  the  physiological  symptoms,  .  .      HJG 

CHAPTER  XVI. 

SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
CEREIJRO-SPINAL  SYSTEM. 

The  Ryniptoms  in  disciiHcR  of  the  licart  derived  from  tlio  cerobro-spinal 
system  ;  erroncouH  opinions  of  nervous  diseasoR  ;  tal)lo  of  symjitomH  ; 


CONTENTS.  IX 

I-AGE 

symptoms  arising  from  changes  in  the  proportions  of  the  arterial  and 
venous  blood,  and  from  morbid  changes  in  dififerent  portions  of  the 
brain  ;  symptoms  derived  from  changes  in  the  spinal  cord  ;  symp- 
toms derived  from  the  ganglionic  system ;  the  particular  symptoms 
considered,  headache,  giddiness,  mental  irritability ;  watchfulness, 
dreaming,  somnambulism,  syncope  ;  coma,  catalepsy,  .  .169 

CHAPTER  XVII. 

SYMPTOMS  DERIVED  FROM  THE  CEREBRO-SPINAL  SYSTEM 

continued. 

Subject  continued  ;  apoplexy  ;  epilepsy  ;  hysteria  ;  convulsions  ; 
chorea ;  tetanus  and  cramp ;  neuralgia ;  ringing  in  the  ears ;  and 
ocular  spectra,  .  .  .  .192 

CHAPTER  XVIII. 

SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
RESPIRATORY  SYSTEM. 

Co-operation  in  the  functions  of  the  respiratory  organs  and  the  heart, 
both  in  health  and  in  disease  ;  intimate  relation  of  these  two  organs  ; 
the  particular  symptoms  in  diseases  of  the  heart  derived  from 
changes  in  the  respiratory  system  ;  table  of  the  symptoms  ;  symp- 
toms from  changes  in  the  pulmo-cardiac  function  ;  changes  in  the 
frequency,  rhythm,  and  intensity  of  the  breathing ;  pulmonary 
haemorrhage  ;  pulmonary  apoplexy  ;  sobbing  ;  sighing  ;  weeping  ; 
screaming;  laughing;  sneezing;  hiccup;  changes  in  the  voice,      .     212 

CHAPTER  XIX. 

SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
VASCULAR  SYSTEM. 

Symptoms  derived  from  the  arterial  system ;  importance  of  a  know- 
ledge of  the  arterial  pulse ;  the  arterial  pulse  an  essential  guide  in 
pointing  out  the  condition  of  the  left  heart ;  functions  of  the  arteries 
liable  to  changes  independent  of  the  heart ;  the  arterial  pulse  varies 
in  frequency,  regularity,  and  vigour  ;  table  of  the  different  pulses  ; 
the  arterial  and  cardiac  pulse  do  not  always  correspond  ;  symptoms 
derived  from  the  venous  system  ;  these  symptoms  characteristic  of 
diseases  of  the  right  heart ;  congestion  of  the  subcutaneous  veins  ; 
congestion  of  the  cerebral  and  portal  systems ;  the  venous  pulse  ; 
(Bdema  ;  symptoms  derived  from  the  capillary  system  ;  changes  in 
the  cutaneous  surface  ;  redness,  paleness,  lividity,  heat,  coldness, 
shivering,  haemorrhage  from  the  gastro-pulmonary  mucous  surface,       234 


CONTENTS. 

CHAPTER  XX. 

SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
DIGESTIVE  SYSTEM. 


PAUB 


Connexion  of  the  heart  with  the  organs  of  digestion ;  symptoms  de- 
rived from  disorders  of  the  stomach  ;  nausea ;  sickness ;  vomiting ; 
vomiting  of  blood  ;  discharge  of  blood  from  the  rectum ;  symptoms 
derived  from  the  biliary  organs,  .....     256 


CHAPTER  XXI. 

SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
MUSCULAR  SYSTEM. 

Involuntary  action  of  the  muscles  in  diseases ;  they  are  resorted  to  by 
the  vis  medicatrix  naturcE  ;  they  are  symptoms  of  a  disturbed  circula- 
tion ;  different  characters  of  these  muscular  movements  ;  differences 
in  those  of  animal,  and  of  organic  life,  ....     263 

CHAPTER  XXII. 

SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
UTERINE  SYSTEM. 

Connexion  of  the  heart  and  uterus  ;  suppressed  menstruation  ;  irregu- 
lar and  painful  menstruation ;  cessation  of  the  menstrual  flux ; 
uterine  hremorrhage  ;  physiological  symptoms  concluded,      .  266 


CHAPTER  XXIII. 

THE  ANATOMICAL  SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART. 

General  observations  on  the  anatomical  symptoms  ;  they  are  to  be  dis- 
criminated by  tlio  senses  of  touch  and  of  hearing  ;  importance  of  the 
anat(tniical  Kymptoms ;  enumeration  of  the  anatomical  symptoms  ; 
the  impulse  ;  it  is  the  measure  of  the  force  of  the  heart ;  its  varia- 
tions both  in  health  and  in  disease  ;  its  importance  in  scmciology,        27  J 

CHAFrER  XXIV. 

THE  ANATOMICAL  SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART. 

Symptoms  derived  from  the  sounds  of  the  heart  caused  by  the  blood's 
currents ;  illustrated  in  external  and  in  varicose  ancurismfl,  and  in 
the  discjiHCS  of  the  valves  ;  causes  of  cliangcs  in  the  currents  ;  clianges 
in  the  two  audible  sounds  ;  the  sense  of  hearing  requires  culture  ; 


CONTENTS.  XI 

PAGE 

its  acuteness  varies  in  dififerent  persons  ;  how  the  sounds  are  changed 
in  particular  diseases ;  names  by  which  the  different  sounds  are 
designated ;  mode  of  examining  the  sounds  by  the  naked  ear,  and 
by  the  stethoscope  ;  use  and  abuse  of  the  stethoscope,  .  .    275 

CHAPTER  XXV. 

THE  DIAGNOSIS  OF  THE  DISEASES  OF  THE  HEART. 

General  observations  ;  the  physiological  symptoms  are  common  to  the 
diseases  of  several  organs  ;  the  anatomical  symptoms  appertain 
to  the  diseases  of  the  heart  alone  ;  importance  of  a  knowledge  of  the 
history  of  diseases  ;  and  of  their  first  symptoms  ;  and  in  the  differ- 
ent classes  of  society ;  the  effect  of  medicines  to  be  discriminated 
from  symptoms ;  diagnostic  symptoms  derived  from  the  diseases  of 
the  cerebro-spinal  system  ;  diagnostic  symptoms  derived  from  the 
diseases  of  the  respiratory  system ;  symptoms  common  to  these 
systems  and  the  heart ;  both  systems  frequently  implicated  ;  these 
combinations  enumerated  ;  diagnostic  symptoms  derived  from  the 
diseases  of  digestive  system  ;  diagnostic  symptoms  derived  from  the 
diseases  of  the  vascular  system  ;  diagnosis  of  aneurism  at  the  root 
of  the  aorta  and  its  large  vessels  ;  diagnosis  of  the  venous  system  ; 
anatomical  symptoms,  .  .  .  .  .  .294 

CHAPTER  XXVI. 

THE  PROGNOSIS  OF  THE  DISEASES  OF  THE  HEART. 

Observation  of  Hippocrates  ;  danger  of  diseases  in  vital  organs  ;  many 
of  the  diseases  of  the  heart  can  be  remedied ;  erroneous  opinions  of 
their  danger  ;  causes  of  their  danger  ;  efficacy  of  medical  treatment ; 
errors  of  auscultation  ;  delicacy  to  be  observed  in  giving  opinions  to 
the  sick,         ........    3J0 

CHAPTER  XXVII. 

THE  TREATMENT  OF  THE  DISEASES  OF  THE  HEART. 

The  imperfect  classification  of  medicines  ;  no  class  has  been  assigned 
to  cardiacs  ;  cardiac  medicines  enumerated  ;  table  of  cardiacs,  .     316 

CHAPTER  XXVIII. 

THE  DOCTRINE  OF  REMEDIES. 

Processes  employed  by  the  animal  economy  to  cure  diseases  ;  these  pro- 
cesses are  both  mechanical  and  chemical ;  they  are  under  the  influ- 
ence of  the  vital  principle ;  examples  of  these  processes  in  man  and 
ID  animals  ;  the  intimate  union  between  animals  and  vegetables ; 


Xll  CONTENTS. 


PACK 


animals  exhale  and  excrete  the  elements  necessary  for  the  life  of 
vegetables  ;  vegetables  exhale  and  secrete  the  elements  necessary  for 
the  life  of  animals  ;  the  processes  employed  by  the  economy  for  the 
cure  of  diseases  can  be  imitated  ;  a  system  of  therapeutics  founded 
on  these  natural  processes  ;  this  system  illustrated  by  the  doctrine  of 
Hippocrates  and  the  elder  pathologists  ;  its  utility  in  the  treatment 
of  the  diseases  of  the  heart,  .  .  .  .319 


CHAPTER  XXIX. 

GENERAL    OBSERVATIONS    ON    THE    MODE    OF    ADMINISTERING 
REMEDIES  IN  THE  DISEASES  OF  THE  HEART. 

Difference  in  the  effects  of  the  same  medicine  in  different  persons  and 
at  different  times ;  causes  of  these  differences  ;  errors  in  the  mode  of 
estimating  the  doses  of  medicine  ;  remarkable  effects  of  small  doses  ; 
the  order  in  which  medicines  should  be  administered  ;  effect  of  com- 
bining different  medicines  ;  the  accumulative  effect  of  medicines  ;  the 
effects  of  changing  medicines  ;  discordant  opinions  of  the  effects  of 
medicines,  and  of  their  different  doses  ;  how  such  discrepant  opinions 
are  to  be  reconciled,  ......     334 

CHAPTER  XXX. 

GENEriAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 

TREATMENT  OF  DISEASES  OF  THE  HEART THE  MECHANICO- 

VITAL  PROCESSES. 

The  remedial  means  are  in  strict  imitation  of  the  curative  processes 
employed  by  the  animal  economy  ;  they  are  either  mechanical  or 
chemical,  under  the  control  of  the  vital  principle  ;  the  mechanico- 
vitul  processes  ;  influence  of  modifications  in  respiration  in  disorders 
of  tlio  heart ;  these  are  produced  by  limiting  the  respirations  ;  by 
quickening  respiration  ;  by  artificial  respiration  ;  effects  of  swinging 
and  rotatory  motions,  of  exercise,  and  of  rest;  the  curative  effects  of 
emetics  and  nauseaiits  in  disorders  of  the  heart ;  curative  effects  of 
abstracting  and  of  diminishing  the  quantity  of  blood,  .  342 

CHAPTER  XXXI. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 

TUKATMKNT  OF    DLSEASES    OF    TIIK    HKAUT THE    (MIKMICO- 

VITAL   PIUXKSSES. 

Organs  by  whicli  the  ehemico-vital  processes  arc  performed;  both  the 
incrctioriK  and  excretions  are  performed  by  the  samo  organs  ;  differ- 
ences in  organic  and  inorganic  products  ;  interchange  in  the  fiinc- 


CONTENTS.  Xlll 

PAOR 

tions  of  the  organs  of  incretion  and  of  excretion  ;  transit  of  the 
incretions  to  the  blood  ;  discharge  of  the  excretions  from  the  hody  ; 
nature  of  the  increnientitious  products  ;  influence  of  medicines  on  the 
chemico-vital  processes,  ......     365 


CHAPTER  XXXII. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART THE  CHEMICO- 
VITAL  PROCESSES  OF  THE  DIGESTIVE  ORGANS. 

Dietetics  :  the  proper  quality  and  quantity  of  the  food  ;  regularity  of 
the  meals  ;  stomachics  ;  hepatics,      .....     369 


CHAPTER  XXXIII. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART THE  CHEMICO- 
VITAL  PROCESSES  OF  THE  LUNGS. 

The  incrementitious  and  excrementitious  processes  of  the  lungs  ;  their 
influence  on  the  sanguiferous  system  ;  how  they  differ  from  those 
processes  of  the  digestive  organs;  nature  of  the  pulmonary  excre- 
tions ;  artificial  coughing  ;  purging  the  lungs  ;  expectorants,  .     393 


CHAPTER  XXXIV. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART THE  CHEMICO- 
VITAL  PROCESSES  OF  THE  CUTANEOUS  SYSTEM. 

Relation  of  the  heart  and  cutaneous  system ;  interchanges  in  the  func- 
tions of  the  organs  of  excretion  ;  different  portions  of  the  skin  per- 
form different  functions  ;  dermatics  ;  sudorifics  ;  cold  and  warm  baths; 
anointing  the  skin  ;  absorbents  ;  refrigerants ;  pustulation  ;  vesica- 
tion ;  rubefacients,     .  .  .  .  .  .  .     398 


CHAPTER  XXXV. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART — THE  CHEMICO- 
VITAL  PROCESSES  OF  THE  GENITO-URINARY  SYSTEM. 

The  kidneys  only  excrete  ;  their  consent  with  the  heart ;  influence  of 
the  passions  on  the  kidneys ;  interchange  of  their  functions  ;  diure- 
tics ;  genetics,  .  .  .....       409 


XVI  CONTENTS. 


PAOB 


specific  character  of  organic  diseases  of  the  heart ;  comparative  view 
of  the  diseases  of  the  right  and  left  hearts  ;  essential  differences  in 
their  diseases  ;  physiological  and  pathological  illustrations  ;  general 
character  of  the  diseases  of  the  right  and  of  the  left  heart,    .  .     539 

CHAPTER  XLIV. 

THE  INFLAMMATORY  DISEASES  OF  THE  HEART. 

The  phenomena  and  causes  of  the  inflammatory  diseases  of  the  heart ; 
the  different  tissues  which  compose  the  heart  may  be  separately  in- 
flamed ;  hence  carditis,  pericarditis,  and  endocarditis  ;  the  specific 
character  of  the  inflammatoiy  diseases  of  the  heart,  .  .     543 

CHAPTER  XLV. 

THE  GOUTY  INFLAMMATION  OF  THE  HEART. 

General  observations  on  gouty  affections  of  the  heart ;  the  imperfect 
accounts  hitherto  given  of  gout  of  the  heart ;  its  frequency  ;  analogy 
of  gout  with  other  specific  diseases  ;  phenomena  and  causes  of  gout ; 
the  tissues  liable  to  be  affected  by  gout ;  it  affects  the  pericardium 
and  endocardium  ;  the  morbid  changes  produced  by  gout ;  a  creta- 
ceous-looking matter  deposited  in  the  tissues  ;  this  is  either  the  phos- 
phate of  lime  or  the  urate  of  soda ;  the  blood  in  gouty  patients 
contains  the  urate  of  soda;  the  metastasis  of  gout;  its  hereditary 
character;  symptoms  and  diagnosis  of  gout;  treatment  of  gout,  .     547 

CHAPTER  XLVI. 

THE  RHEUMATIC  INFLAMMATION  OF  THE  HEART. 

(ieneral  observations  on  rheumatism  of  the  heart;  the  original  obser-  . 
vationa  of  Wells,  Pitcairu,  and  Baillie  on  this  disease  ;  the  tissues  of 
the  heart  which  are  affected  by  it ;  the  changes  which  take  place  in 
them  ;  in  what  respects  these  changes  difler  from  those  produced  by 
arthritic  inflammation  ;  the  changes  of  the  blood  in  rheumatism  ;  the 
largo  proportion  of  fibrin**  in  rhomiatic  blood  ;  differences  in  the  con 
HtituentH  of  rheumatic  an«l  gouty  blood;  this  accounted  for;  the 
causes  of  rheumatic  inflammation  of  the  heart ;  the  heart  and  joints 
HimultaneouHly  affrcted  ;  those  who  are  most  fre<]uontly  aff»;cted  with 
rheuniatlHm  ;  rhcumatiHrn  combined  with  pl(>tliora  and  gout ;  the 
pljysiological  symptoms  of  rheumatic  inflammation  of  the  heart ;  con- 
dition of  the  <ligeHtive  organs  ;  changes  in  the  urine  ;  changcH  in  the 
pulmonary,  antl  in  the  c(;rcbro-spinal  systenis  ;  changes  in  the  im- 
pulse and  sounds  of  the  heart,  and  in  the  cardiac  and  arterial  pulse , 
changes  in  the  sensibility  and  resonance  of  the  ehcst ;  8ym))tom8  of 
acute  infliiinmation  of  the  pericardinni  and  endocardium;  these  nnin 


CONTENTS.  XVU 

PAGE 

bvanes  may  be  inflamed  separately  or  simultaneously  ;  diagnostic 
characters  of  rheumatic  inflammation  of  the  heart ;  exanthematous 
inflammations  of  the  heart ;  treatment  of  rheumatism  of  the  heart,        583 

CHAPTER  XLVIl' 

DISEASES  OF  THE  CORONARY  VESSELS. 

Diseases  of  the  different  tissues  of  the  heart ;  the  diseases  of  the  coron- 
ary vessels,  functional  and  organic  ;  our  limited  knowledge  of  these 
diseases  ;  their  importance ;  peculiarities  in  the  arrangement  of  these 
vessels ;  Abernethy's  observations  on  the  foramina  of  Thebesius ; 
pathological  inferences  ;  coronary  congestion  ;  dilatation  of  the  coron- 
ary arteries  ;  inflammation  of  their  coats  ;  ossification ;  aneurism  ; 
general  observations  on  the  symptoms,  diagnosis,  and  treatment  of 
the  diseases  of  the  coronary  vessels,  ....     597 

CHAPTER  XLVIII. 

DISEASES  OF  THE  PERICARDIUM. 

Morbid  changes  of  the  pericardium ;  inflammation  ;  effusion  of  a  sero- 
albuminons  fluid ;  deposits  of  fibrine ;  adhesions ;  deposits  of  a 
cretaceous  matter,  and-  of  bone  ;  blood  and  air  in  the  cavity  of  the 
pericardium ;  dropsy  of  the  pericardium  ;  total  absence  of  the  peri- 
cardial fluid  ;  pericardium  altogether  wanting ;  tubercles,     .  .     607 

CHAPTER  XLIX. 

DISEASES  OF  THE  ENDOCARDIUM. 

Diseases  of  the  endocardium  ;  their  importance  in   the  catalogue  of 

the  heart's  diseases  ;  its  morbid  changes  are  analogous  to  those  of 

other  serous  membranes  ;  inflammations ;  their  specific  character ; 

redness  from  an  increased  vascularity,  and  from  imbibition  ;  effusion 

of  fibrine  on  the  surface  of  the  endocardium,  and  in  the  sub-serous 

cellular  and  fibrous  tissues  ;  cretaceous  and  ossific  deposits  ;  ulcers  ; 

warty  excrescences  ;  polypi ;  moveable  bodies  and  tubercles  ;  changes 

in  the  structure  of  the  valves ;  value  of  physical  signs  ;  diseases  of 

the  semilunar  valves  of  the  aorta  ;  phenomena  which  accompany  the 

diseases  of  the  valves  ;  the  unphilosophical  opinions  of  the  cause  of 

the  sounds  ;  acoustic  and  hydraulic  phenomena  confounded  ;  diseases 

of  the  semilunar  valves  ;  diseases  of  the  mitral  valve  ;  diseases  of  the 

tricuspid  valve  ;  difference  in  tlic  general  characters  of  the  diseases 

of  the  right  and  left  heart ;  peculiarities  in  the  structure,  functions, 

and  diseases  of  the  triclispid  valve,    .  .  Oil 

b 


XVIU  CONTENTS. 

CHAPTER  L. 

DISEASES  OF  THE  TISSUES  OF  THE  HEART — COTitinued. 


FAO£ 


Diseases  of  the  muscles  of  tlie  heart ;  peculiarities  in  their  structure 
and  functions ;  hurtful  effects  of  fatigue  ;  laceration  of  the  muscles  ; 
the  muscles  of  the  heart  are  never  affected  with  spasm,  paralysis,  nor 
rheumatism  ;  increase  of  the  muscles  ;  terms  employed  to  designate 
this  condition  ;  causes  of  the  increase  of  the  muscles  ;  symptoms  and 
treatment ;  diminution  of  the  muscular  tissue ;  softening  of  the  mus- 
cular tissue,    .  .  .  .  .  .  .  .622 

ft 

CHAPTER  LI. 

DISEASES  OF  THE  TISSUES  OF  THE  HEART — Continued. 

Dilatation  of  the  heart ;  rupture  of  the  heart ;  rupture  of  the  valves  of 
the  heart ;  aneurism  of  the  heart ;  foramen  ovale  open  ;  diseases  of 
the  cellular  and  adipose  tissues  of  the  heart ;  differences  in  the  quan- 
tity of  fat  in  the  heart ;  its  uses  in  the  economy ;  differences  in  the 
size  of  the  heart,  and  of  the  quantity  of  blood  contained  in  its  ca- 
vities, ........     033 

Concluding  Address,       ......    648 


PREFATORY   ADDRESS. 

Before  entering  upon  the  consideration  of  the  diseases  of  the 
heart,  and  in  order  to  illustrate  some  important  pathological 
phenomena  connected  with  the  circulation,  and  also  with  the 
function  of  respiration,  I  propose,  in  the  present  work,  to  draw 
the  attention  of  the  reader  to  some  points  in  the  anatomy  of  the 
circulating  apparatus,  and  to  certain  functions  of  the  heart ;  by 
a  knowledge  of  which,  I  am  confident,  many  disorders,  not  only 
of  the  heart,  but  also  of  the  respiratory  and  nervous  systems, 
may  be  satisfactorily  explained,  and  rational  principles  for  their 
treatment  established. 

Whilst  prosecuting  some  investigations  concerning  the  dis- 
eases of  the  heart,  and  more  particularly  their  causes  and  treat- 
ment, my  attention  was  directed  to  certain  symptoms,  with 
which  various  affections  of  that  organ  are  accompanied.  In 
seeking  an  explanation  of  them,  I  was  led  to  reflect  on  several 
natural  phenomena  connected  with  the  circulation  of  the  blood 
in  the  heart,  and  with  the  function  of  respiration,  of  which  no 
satisfactory  explanation  had  hitherto  been  given,  and  to  some 
of  which  no  allusion  had  even  been  made,  in  physiological 
writings. 

I  was  particularly  struck  with  the  influence  of  respiration  on 
the  action  of  the  heart,  and  with  the  influence  of  the  action  of 
the  heart  on  respiration,  as  well  as  with  all  the  modifications  of 
these  functions,  not  only  in  diseases,  but  likewise  during  the 
acts  of  weeping,  sobbing,  crying,  laughing,  sneezing,  yawning, 
and  vomiting ;  of  all  which  instinctive  acts  scarcely  any  notice. 
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far  less  any  satisfactory  explanation,  is  to  be  found  either  in 
physiological  or  pathological  works. 

I  was  also  led  to  inquire  how  it  is  that  the  giddiness  in  turn- 
ing round  rapidly,  in  swinging,  and  in  sea-sickness,  should  be 
felt  by  some  persons  and  not  by  others. 

Having  arrived  at  the  conclusion  that  these  various  pheno- 
mena are  intimately  connected  with  the  great  function  of  the 
circulation  of  the  blood,  further  observations  convinced  me  that 
each  of  them  is  an  instinctive  act^  employed  for  performing  a 
specific  purpose  in  the  economy  ;  some  for  increasing,  and  others 
for  diminishing,  the  quantity  of  blood  within  the  thoracic  cavities, 
according  as  modifications  in  its  quantity  may  be  required,  or  an 
adjustment  necessary  in  the  diiferent  organs  for  the  due  perform- 
ance of  their  respective  functions. 

My  attention  was  no  less  arrested  when  contemplating  the 
influence  which  the  almost  constant  movements  of  the  body 
produce  both  on  the  respiratory  and  circulating  organs.  I  was 
led  to  inquire,  how  the  action  of  the  heart  and  lungs  is  increased 
by  violent  exercise  ;  how  j)ersons  can,  by  a  process  of"  training," 
acquire  the  power  of  using  their  muscles,  until  the  muscular 
energy  is  exhausted,  without  causing  brcatlilessness,  or  a  sense 
of  suffocation;  in  what  the  art  of  "diving"  consists;  and, 
finally,  how  diseases  of  the  heart  are  caused  by  violent  muscular 
exertions,  as  well  as  by  mental  excitement. 

Tn  pursuing  these  investigations,  I  was  conducted  step  by 
step  to  establish  three  important  functions — functions  connected 
with  the  circulation  of  the  blood,  which  had  hitherto  been  alto- 
gether overlooked  by  physiologists. 

First,  that  the  mvsdesy  besides  being  the  organs  of  active 
locomotion,  powerfully  influence  the  circulation  in  the  arteries 
as  well  as  in  the  veins,  thus  performing  the  important  ofiico  of 
increasing  the  quantity  of  arterial,  as  well  as  of  venous  blood, 
within  the  cavities  of  the  heart. 

Secondly,  that  the  lunjs^  as  a  reservoir,  regulate  the  supply 
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of  blood  to  the  heart,  and  thus  prevent  congestion  within  the 
heart's  cavities. 

Thirdly,  that  the  sub-cutaneous  veins  perform  the  office  of  a 
reservoir,  and  prevent  congestion  within  the  pulmonary  vessels. 

The  first  of  these  functions  I  have  denominated  the  musculo- 
cardiac  ;  the  second,  the  pulmo-cardiac  ;  and  the  third,  the  veno- 
pulmonary  function. 

By  establishing  the  existence  of  these  important  functions  of 
the  organs  of  active  motion,  of  the  lungs,  and  of  the  veins, 
several  phenomena,  both  of  the  respiratory  and  circulatory 
organs,  will,  I  am  confident,  admit  of  a  very  satisfactory  ex- 
planation, and  enable  us  to  account  for  some  peculiarities  in  the 
structure  and  arrangements  of  the  vascular  system  ;  whilst  they 
will  also  materially  assist  in  elucidating  many  phenomena  in 
the  diseases  both  of  the  organs  of  circulation  and  respiration. 

From  the  supposed  dangerous  tendency  of  all  the  diseases  of 
the  heart,  it  might  have  been  anticipated  that  the  various 
affections  of  that  organ  would  have  been  carefully  investigated, 
even  from  a  very  early  period  in  the  history  of  medicine ;  but 
the  erroneous  impression  which  has  been  too  generally  enter- 
tained of  the  limited  powers  of  medical  treatment  in  the  diseases 
of  the  heart,  as  well  as  the  equally  erroneous  impression  of  the 
fatal  character  of  these  diseases,  would  seem  to  have  paralysed 
rather  than  to  have  excited  inquiry  into  this  most  interesting 
branch  of  medical  science. 

Morgagni,  Senac,  Baillie,  Burns,  and  others,  have  contributed 
much  to  advance  our  acquaintance  with  the  pathology  of  the 
heart.  The  subsequent  researches  of  the  French  pathologists, 
more  especially  those  of  Corvisart,  Laennec,  Bertin,  Andral, 
and  Bouillaud,  by  pointing  out  additional  means  of  recognising, 
during  life,  some  of  the  morbid  changes  of  structure  which  pre- 
viously could  be  detected  only  after  death,  materially  contributed 
to  the  advancement  of  this  department  of  knowledge. 

It,  however,  still  remains  an  important  desideratum  to  dis- 
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cover  tlie  means  of  discriminating  the  diseases  of  the  heart,  more 
especially  in  their  earliest  stages,  and  before  any  of  those  for- 
midable changes  of  structure  have  taken  place,  which  it  is  not 
within  the  powers  of  medicine  to  control.  It  is  quite  evident 
that  such  changes  of  structure  must  be  preceded  by  a  train  of 
phenomena — by  a  series  of  lesser  disturbances  in  the  function  of 
the  heart — the  detection  of  which  would  enable  us  to  apply  re- 
medial means  with  a  probability  of  achieving  the  same  advan- 
tages as  are  derived  in  the  treatment  of  diseases  in  other  organs. 

To  these  investigations  my  attention  has  been  long  directed ; 
and  I  am  not  without  a  hope  that  the  explanation  which  I  am 
about  to  give  of  the  nature  and  causes  of  some  of  the  functional 
diseases  of  the  heart,  and  the  additions  made  to  the  catalogue 
of  their  symptoms,  together  with  the  principles  laid  down  for 
their  treatment,  will  not  be  deemed  unimportant.  It  is,  indeed, 
surprising  that  the  functional  disorders  of  the  heart  have  met 
with  scarcely  any  consideration  from  the  numerous  authors  who 
professed  to  treat  of  the  diseases  of  this  organ.  ''  It  appears  to 
me,"  very  justly  observes  Barlow,  when  alluding  to  the  im- 
portance of  attention  being  directed  to  functional  diseases  in 
general,  "  tliat  to  such  early  periods  of  disease  attention  may  be 
most  beneficially  directed;  and  that,  whilst  we  continue  to  avail 
ourselves  of  the  accumulated  experience  of  ages  in  treating  the 
more  advanced  stages,  it  is  incumbent  on  us  to  extend  the 
boundaries  of  tbe  science  we  profess,  by  more  completely  in- 
vestigating the  earliest  approaches,  and  thus  illustrating  those 
early  and  important  periods  of  disease  in  which  medical  treat- 
ment may  bo  of  most  avail."' 

Of  no  inconsiderable  importance  will,  I  trust,  bo  found  the 
observations  I  am  about  to  make  on  the  general  or  physiological 
symptoms  of  the  diseases  of  the  heart ;  a  subject  on  which  far 
too  little  attention  has  been  liitherto  bestowed.  Though 
Laennec   had  the  merit  of  throwing  much  light  on  the  patho- 
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logy  of  this  organ,  and  of  stimulating  others  to  pursue  the 
same  investigations,  yet  many  of  his  followers  seem  to  have 
been  intoxicated  with  the  idea  of  being  able  to  form  a  correct 
diagnosis  by  observing  merely  the  physical  signs  of  the  heart's 
diseases,  entirely  disregarding  the  physiological  symptoms,  or 
those  symptoms  which  arise  from  changes  in  the  various  sys- 
tems and  organs  of  the  economy,  produced  by  alterations  in 
their  supply  of  blood,  from  a  disordered  action  of  the  central 
organ  of  the  circulation. 

The  observations  which  I  shall  have  to  make  on  therapeutics 
will,  it  is  hoped,  merit  the  consideration  of  practical  men.  The 
medicinal  substances,  which  have  a  specific  effect  on  the  action 
of  the  heart,  I  have  arranged  together  ;  for  it  is  singular  that, 
whilst  classes  have  been  assigned  to  sudorifics,  diuretics,  purga- 
tives, &c.  &c.,  no  author  has  classified  those  substances  which 
act  upon  the  organs  of  circulation.  Ipecacuanha,  as  is  well 
known,  acts  upon  the  stomach  ;  saline  medicines  on  the  small, 
and  aloes  on  the  large,  intestines ;  mercury  influences  the  func- 
tions of  the  liver  and  salivary  glands  ;  cantharides  and  the 
various  balsams  operate  on  the  urinary  organs ;  neurotics  act 
on  the  brain,  and  some  even  on  particular  nerves,  as  belladonna 
on  the  nerves  of  the  iris.  In  like  manner,  the  preparations  of 
antimony,  of  iron,  of  copper,  of  lead,  and  also  certain  vege- 
table substances,  as  digitalis,  colchicum,  hellebore,  and  tobacco, 
have  each  a  particular  influence  on  the  functions  of  the  heart. 
It  is  not,  therefore,  too  much  to  affirm,  that  the  power  of  recog- 
nising diseases  of  the  heart  in  their  early  stages  will,  with  the 
judicious  exhibition  of  these  cardiac  remedies,  enable  us  to 
treat  the  diseases  of  that  as  successfully  as  those  of  any  other 
organ. 

The  materials  of  which  this  work  is  composed  have  been  col- 
lected and  arranged  during  those  intervals  of  repose  which  are 
but  sparingly  allotted  to  those  who  are  engaged  in  the  anxious  and 
laborious  duties  of  a  professional  life.     I  have,  therefore,  been 
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compelled  to  limit  my  investigations  chiefly  to  those  diseases 
winch  I  have  had  ample  opportunities  of  observing,  and  avoided 
dwelling  upon  such  maladies  as  have  been  fully  treated  of  by 
others.  However  imperfectly  some  of  the  subjects  are  dis- 
cussed, and  however  much,  by  time  and  industry,  they  might 
be  made  more  worthy  of  being  brought  before  the  profession, 
yet  I  have  a  strong  conviction  of  the  danger  of  delay,  and  of 
the  evil  of  being  too  anxious  to  render  a  work  more  per- 
fect than  circumstances  are  ever  likely  to  permit.  Impressed, 
too,  with  the  uncertainty  of  human  life,  and  also  of  the  con- 
tinuance of  intellectual  vigour,  I  am  induced  to  offer  the  work 
to  my  professional  brethren  in  its  present  state,  and  must  apolo- 
gize for  the  numerous  defects,  and  for  the  too  general  manner 
in  which  some  of  the  topics  are  discussed  :  for,  although  I  have 
been  many  years  employed  in  collecting  and  condensing  the 
materials  of  these  pages,  yet  on  a  subject  so  comprehensive  as 
that  on  which  I  profess  to  treat,  whatever  industry  I  have 
employed,  the  field  of  inquiry  is  far  too  extensive  to  be  satis- 
factorily explored  by  any  one  individual. 

Much  indulgence  may  surely  with  justice  be  claimed  by 
those  who,  towards  the  close  of  a  long  and  busy  life,  devote  a 
portion  of  their  time  to  record  the  results  of  their  experience 
and  observation  ;  and  it  is  much  to  be  regretted  that,  in  a  prac- 
tical profession  like  that  of  medicine,  so  many  of  our  most  dis- 
tinguished brethren  have  not  left  behind  them  even  the  most 
trifling  memorial  of  all  their  labours  ;  a  circumstance  much  to 
1)C  deplored  in  the  lives  of  professional  men,  and  which  results, 
perhaps,  too  frequently  from  the  desire  which  most  of  us  feel  to 
undergo  less  mental  exertion  and  fatigue,  and  to  enjoy  more 
tranquillity  and  repose,  as  we  advance  in  the  vale  of  years. 
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I  AM  encouraged  to  present  to  my  professional  brethren  a  new 
edition  of  this  work,  as  the  doctrines  upon  which  it  is  based 
have  not,  as  far  as  I  am  aware,  been  disputed ;  but,  on  the  con- 
trary, have  received  the  sanction  of  numerous  competent  and 
impartial  judges. 

I  have  spared  no  pains  in  revising  this  new  edition,  and  have 
made  many  additions  for  the  better  illustration  of  some  of  the 
more  important  subjects. 

The  views  which  I  have  taken  on  many  subjects,  and  the 
conclusions  deduced  from  these  views,  may  be  opposed  to  many 
preconceived  notions,  especially  as  regards  the  causes  of  several 
disorders  of  the  heart,  and  the  diagnostic  signs  indicated  by 
changes  in  the  sounds  of  the  heart ;  it  cannot,  therefore,  be  ex- 
pected that  all  those  who  have  long  entertained  views  different 
from  mine  will  readily  adopt  new  doctrines.  The  most  import- 
ant discoveries,  both  in  science  and  in  the  arts,  have  always  been 
received  with  great  jealousy  by  the  generality  of  mankind,  and 
years  rolled  on  before  their  value  was  appreciated. 

Of  this  repugnance  to  adopt  new  doctrines  in  medical  science 
there  is  a  striking  example  in  the  discovery  of  Harvey — a  dis- 
covery which  has  gained  for  its  author  immortal  fame.  Of  him, 
it  is  told  by  his  biographers,  that  no  man  above  the  age  of  forty 
gave  credence  to  his  account  of  the  circulation  of  the  blood. 
Speaking  of  his  discoveries,  Harvey  observes,  "  These  views,  as 
usual,  pleased  some  more  than  others ;  some  calumniated  me, 
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and  laid  it  to  me  as  a  crime  that  I  had  dared  to  depart  from 
the  precepts  and  opinions  of  all  anatomists  ;  others  desired 
further  explanations  of  the  novelties  which  they  saw  were  both 
worthy  of  consideration,  and  might  perchance  be  found  of 
signal  use." 

Here  I  may  briefly  allude  to  some  of  the  more  important  sub- 
jects, physiological,  pathological,  and  therapeutical,  treated  of  in 
this  work. 

What  I  have  said  of  the  anatomy  of  the  organs  of  circulation 
relates  chiefly  to  some  parts  of  the  structure,  and  to  some 
arrangements  of  the  vascular  system,  which,  though  long  known 
to  anatomists,  yet  their  purposes  have  never  been  explained. 

Of  these  the  coronary  arteries  are  an  example  ;  the  peculiari- 
ties of  their  origin,  course,  and  distribution,  illustrate  the  means 
which  the  economy  employs  to  secure  for  these  vessels  whatever 
quantity  of  blood  the  tissues  of  the  heart  may  require. 

I  have  also  endeavoured  to  show  that  the  remarkable  pecu- 
liarities in  the  arrangement  of  the  cerebral  arteries^  more 
especially  the  course  of  the  vertebrals  in  bony  canals,  have  an 
essential  influence  on  the  circulation  of  the  blood  in  the  head  : 
of  this  singular  vascular  arrangement  no  rational  explanation 
has  hitherto  been  given. 

No  less  important  is  the  fact  that,  in  the  circulation  of  the 
cerebro-spinal  system,  the  whole  prolongation  of  the  spinal  cord, 
as  well  as  the  brain  itself,  is  supplied  with  blood  from  the  same 
channels  ;  the  spinal  arteries  coming  off  from  the  vertebrals  after 
these  vessels  have  entered  the  cranium  :  this  affords  a  striking 
proof  of  the  unity  of  the  nervous  system. 

Another  important  arrangement  in  the  arterial  system,  to 
which  I  have  particularly  alluded,  is,  that  some  arteries  arc  ex- 
posed to  more  or  less  muscular  pressure^  whenever  the  muscles 
to  which  they  are  contiguous  contract,  and  consequently  the 
passage  of  the  blood  through  them  is  intercepted  ;  whereas  there 
are  other  arteries  which  arc  so  placed  in  relation  to  the  muscles 
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that  the  transit  of  the  blood  through  them  cannot  be  influenced 
by  their  contractions. 

By  this  position  of  some  arteries,  certain  muscles,  besides 
being  the  organs  of  active  motion,  not  only  propel  the  venous 
blood  to  the  right  heart,  but  likewise  impede  the  exit  of  the 
arterial  blood  from  the  left  heart. 

This  function,  which  I  have  denominated  the  musculo -cardiac 
function^  and  which  I  think  I  have  clearly  established,  will  satis- 
factorily explain  many  phenomena  of  the  circulation,  the  pur- 
poses of  which  in  the  animal  economy,  whether  in  health  or  in 
disease,  had  never  been  previously  noticed  by  physiologists. 

There  are  likewise  arrangements  in  the  venous  system,  to 
which  I  have  alluded,^  by  which  some  important  offices  in  the 
venous  circulation  are  performed  ;  these  arrangements  explain 
many  phenomena  both  of  the  respiratory  and  circulating  organs, 
as  well  as  of  the  disorders  of  the  right  heart.  Thus  some  veins 
are  placed  in  relation  to  the  muscles  so  that  the  pressure  of  the 
adjacent  muscles,  when  contracted,  increases  the  momentum  of 
the  venous  blood ;  and  there  are  other  veins  which  are  so  ar- 
ranged, that  the  circulation  of  the  venous  blood  in  them  is  not 
influenced  by  any  muscular  contractions.  An  important  arrange- 
ment of  the  venous  system  is  the  plexus^  and  also  the  enlarge- 
ment and  the  tortuosities  of  some  veins,  which  not  only  in  man, 
but  in  certain  tribes  of  animals,  serve  as  diverticula  or  reservoirs 
to  guard  not  only  the  heart,  but  also  the  lungs  and  the  brain 
from  congestion. 

It  may,  indeed,  be  affirmed,  that  a  knowledge  of  the  musculo- 
cardiac,  the  pulmo-cardiac^  and  the  veno -pulmonary  functions, 
has  opened  a  new  field  both  of  physiological  and  pathological 
research  ;  and  it  is  upon  the  existence  of  these  important  func- 
tions that  this  work  is  chiefly  based. 

These  functions  satisfactorily  explain  how  a  due  balance  or 
the  circulation  in  the  various  organs  is  maintained,  and  how  the 
connexion  of  the  three  vital  organs,  the  heart,  the  lungs,  and 
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the  brain,  arc,  through  the  medium  of  the  arterial  and  venous 
blood,  so  intimately  associated. 

To  explain  some  of  the  primary  disorders  of  the  cardiac  net^ves, 
as  well  as  some  of  the  sympathetic  affections  of  the  heart,  I  have 
shown  that  the  heart  is  endowed  with  a  special  nervous  centre — 
a  physiological  fact  which  is  corroborated  by  the  anatomy  of  the 
nervous  system  of  various  classes  of  animals,  as  well  as  of  man. 

On  the  physiological  symptoms  of  the  disorders  of  the  heart 
I  have  dwelt  at  considerable  length,  and  have  pointed  out,  not 
only  many  symptoms  derived  from  changes  in  each  of  the  dif- 
ferent systems  of  the  animal  economy,  caused  by  changes  in  the 
quantity  of  their  blood,  but  have  noticed  also  many  symptoms 
which  arise  from  changes  in  the  qualities  of  the  blood,  by  which 
symptoms  a  correct  diagnosis  of  the  heart's  diseases  may  be 
established,  and  which  symptoms  have  never  been  alluded  to  by 
those  who  have  professedly  written  upon  the  diseases  of  the 
heart. 

The  inquiries  into  the  physiological  symptoms  led  me,  step  by 
step,  to  discriminate  some  disorders  of  the  heart  of  which  no 
mention  had  hitherto  been  made.  Of  these  several  are  func- 
tional diseases  ;  some  of  them  arise  from  a  morbid  condition  of 
the  blood  ;  others  are  caused  by  a  congestion  of  blood  within 
the  cavities  of  the  heart ;  some  are  seated  in  the  coronary  ves- 
sels ;  and  some  arise  from  primary,  and  some  also  from  sympa- 
thetic, affections  of  the  cardiac  nerves. 

Finally,  I  have  entered  at  considerable  length  into  an  expla- 
nation of  a  gouty  inflammation  of  the  heart ;  a  disease  by  no 
means  unfrequent,  but  of  which  no  accurate  account  has  ever 
been  hitherto  given. 

I  have  also  noticed  the  serious  errors,  as  well  as  the  sources  of 
these  errors,  which  have  been  made  by  those  who  have  assumed 
that  the  disorders  of  the  heart  can  be  accurately  recognised  by 
physical  signB,  especially  by  observing  changes  in  the  audible 
sounds  of  the  licart. 
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1  have  likewise  pointed  out  some  impliilosophical  explanations, 
which  have  been  given  of  the  causes  of  certain  sounds  in  dis- 
eases of  the  heart,  especially  that  explanation  which  attributes 
a  certain  sound  to  the  "flapping  of  a  valve  ;"  thus  attempting 
to  explain  a  hydraulic  phenomenon  by  the  laws  of  acoustics. 
Equally  untenable  is  the  notion  that  "  a  sound  of  friction" 
could  be  derived  from  the  rubbing  of  the  surfaces  of  the  peri- 
cardium upon  each  other,  when  these  surfaces  were  covered  with 
coagulated  lymph. 

Without  noticing  the  discrepancy  in  the  opinions  and  in  the 
experiments  of  those  who  have  endeavoured  to  explain  the  causes 
of  the  sounds  of  the  heart,  no  stronger  proof  can  be  given  of  the 
errors  of  such  doctrines  than  the  fact,  that  the  same  morbid 
sounds  are  met  with  both  in  diseases  of  the  tissues  of  the  heart 
and  in  disorders  caused  by  changes  in  the  quantity  and  in  the 
quality  of  the  blood  passing  through  the  heart's  cavities ;  and, 
above  all,  as  I  have  shown  that  there  are  diseases  of  the  heart 
which  had  not  been  described  by  any  previous  writer,  conse- 
quently whatever  sounds  may  have  been  elicited  in  such  dis- 
eases must  have  been  erroneously  referred  to  other  diseases  of 
the  heart. 

Without  entering  into  a  discussion  on  the  contradictory  opin- 
ions which  have  been  offered  upon  the  causes  of  the  two  audible 
sounds  of  the  heart,  I  have  shown  that  these  sounds,  like  the 
sounds  observed  in  an  external  aneurism^  must  arise  from  changes 
in  the  currents  of  the  blood  ;  and  as  the  currents  of  the  blood 
are  synchronous,  the  one  with  the  systole  and  the  other  with 
the  diastole  of  the  heart,  the  two  sounds  must  therefore  be  caused 
one  by  the  current  of  the  blood  passing  from  the  auricles  into 
the  ventricles,  and  the  other  by  its  passing  from  the  ventricles 
into  the  pulmonary  artery  and  the  aorta. 

I  have  shown,  too,  that  the  principle  on  which  the  stethoscope 
has  been  made  is  erroneous,  and  have  pointed  out  how  it  ought 
to  be  constructed. 
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I  have,  at  some  length,  considered  the  therapeutic  measures 
which  are  applicable  to  the  treatment  of  the  diseases  of  the  heart, 
and  have  dwelt  on  the  importance  of  taking  Nature  as  our  guide, 
and  of  imitating  the  curative  processes  which  she  employs,  thus 
following  the  rules  laid  down  by  the  "  Father  of  Medicine."  In 
accordance  with  this  great  therapeutic  principle,  it  will  appear 
that  the  various  chemicb-vital,  as  well  as  the  mechanico-vital 
processes,  which  are  applicable  to  the  treatment  of  the  diseases 
of  the  heart,  are  all  in  strict  imitation  of  those  principles  which 
are  employed  by  the  vis  medicatrix  naturce. 

In  embodying  the  materials  of  this  work,  I  have  followed  cer- 
tain rules.  Condillac  recommends  us  to  give  the  result  of  our 
observations  in  the  order  in  which  they  were  made,  leaving  the 
reader  to  judge  whether  the  theory  flowed  naturally  from  the 
facts,  or  whether  the  recorder  of  the  facts  appeared  to  be  in- 
fluenced by  a  preconceived  theory.  In  accordance  with  this 
rule,  I  have  not  attempted  to  draw  any  inductions  which  did  not 
logically  follow  from  a  careful  observation  of  the  phenomena  of 
Nature.  Future  inquirers  will,  no  doubt,  reveal  more  fully  the 
laws  which  regulate  the  human  body,  both  in  health  and  in 
disease.  But,  as  Hippocrates  truly  observes,  "  the  brevity  of 
human  life  is  insufficient  for  the  full  consideration  and  thorough 
knowledge  of  a  science  like  medicine." 

Throughout  the  work  I  have  avoided,  as  much  as  possible, 
employing  new  namesy  especially  when  they  did  not  signify  new 
things.  The  vast  number  of  terms  which  have  been  of  late  years 
introduced,  particularly  by  foreign  authors,  tend  only  to  embar- 
rass medical  science,  and  to  render  the  attaining  a  knowledge  of 
it  more  difficult.  "  In  composing  systems  which  explain  the 
laws  and  phenomena  of  Nature,  and  where  the  chief  object  ol 
the  reader  is  to  increase,  his  knowledge,  all  that  should  be  ex- 
pected from  the  author  is  perspicuity,  and  the  rejection  as  much 
as  possible  of  all  technical  phraseology  and  scholastic  terms."  ' 

'  DAt»05*8  Ifcturct  on  Loyir 
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Like  the  author  of  Cosmos^  I  have  never  hesitated  to  quote 
from  works  of  history  and  fiction  any  observations  which  ap- 
peared to  illustrate  the  subject  under  discussion. 

The  same  enlightened  philosopher  has  dwelt  with  great  force 
and  eloquence  on  the  pleasure  and  instruction  to  be  derived  from 
a  contemplation  of  the  inorganic  world.  The  external  crust  of  the 
earth,  with  its  mountains  and  its  forests,  the  waters  of  the  ocean, 
and  the  starry  firmament,  alike  awaken  our  admiration  and  our 
wonder ;  but  no  less  forcibly  are  we  impressed  with  the  beauty 
and  design  in  the  structure  of  organized  beings ;  and  surely 
equal,  if  not  more,  pleasure  and  useful  knowledge  may  be  derived 
from  the  contemplation  of  the  wonderful  structure  of  the  animal 
creation  ! 

To  conclude,  I  may  say,  in  the  words  of  our  great  philosopher 
Locke,  that  "  truth  has  been  my  only  aim,  and  wherever  that 
has  appeared  to  lead  my  thoughts  I  have  impartially  followed  it, 
without  minding  whether  the  footsteps  of  any  other  lay  that  way 
or  no ;  not  that  I  want  a  due  respect  to  other  men's  opinions, 
but,  after  all,  the  greatest  reverence  is  due  to  truth  ;  and  I  hope 
it  will  not  be  thought  arrogance  to  say,  that  perhaps  we  should 
make  greater  progress  in  the  discovery  of  rational  and  contem- 
plative knowledge,  if  we  sought  it  in  the  fountain,  in  the  consi- 
deration of  things  themselves,  and  made  use  rather  of  our  own 
thoughts  than  other  men's  to  find  it."  ^ 

1  LocKKS  Essay  on  (he  Human  Understandinfi. 


CHAPTER  I. 

THE  STRUCTURE  AND  FUNCTIONS  OF  THE  HEART. 

The  numher  of  the  hearVs  functions ;  their  peculiarities ;  the  size  of  the 
heart;  the  capacity  of  its  cavities ;  the  two  hearts;  the  two  bloods ;  the 
quantity  of  the  mass  of  blood ;  comparative  quantity  in  tJie  arteries  and 
veins;  the  two  circles  of  the  blood ;  the  tico  audible  sounds ;  the  tilting  of 
tJie  heart ;  the  impulse  caused  by  the  tilting  ;  tJie  fhro-cartilaginous  tissues  ; 
the  valvular  apparatus  of  the  two  hearts  ;  the  pericardium  and  the  endo- 
cardium; the  coronary  arteries  and  veins;  the  muscles  of  the  heart;  the 
nervous  system  of  the  heart. 

The  heart  performs  no  less  than  four  distinct  functions,  for  of  the^hear"' 
each  of  which  a  special  apparatus  is  assigned.  As  a  reservoir,  it 
receives  the  blood  within  its  different  cavities,  it  mixes  the  two 
bloods — which  it  receives  from  the  cavas  veins  like  a  churn- 
it  propels  the  blood  into  the  arteries  like  a  syringe, — and  it 
directs  the  vital  fluid  into  the  proper  channels,  by  the  peculiar 
form  of  its  internal  surface,  the  position  of  its  valves,  and  the 
^'  tilting  "  of  its  apex.  It  is  neither  an  organ  of  secretion  nor  of  Their  pecu- 
excretion ;  and  there  is  scarcely  any  other  organ  whose  functions 
are  so  pirely  mechanical  as  those  of  the  heart.  "  The  heart  is 
truly  a  mechanical  engine  ;  for,  although  the  muscles  are  the 
powers  in  an  animal,  yet  these  powers  are  themselves  often  con- 
verted into  a  machine,  of  which  the  heart  is  a  strong  instance. 
From  the  disposition  of  its  muscular  fibres,  tendons,  ligaments, 
and  valves,  it  is  adapted  to  mechanical  purposes,  which  make  it 
a  complete  organ  or  machine  in  itself."  But  in  contemplating  John  Hunter, 
the  phenomena  of  the  circulation,  we  must  carefully  discriminate 
those  functions  of  the  heart  which  are  purely  physical  from  those 
which  are  vital. 

In  size  the  heart  varies  exceedingly,  not  only  at  the  different  The  size  oi 
periods  of  life,  but  also  in  different  persons.     "  According  to  the 
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Chap.  I.  sizG  of  the  heart,  so  it  has  been  supposed  that  a  man  is  strong  or 
weak,  and  that  he  has  more  or  less  moral  courage.  The  heart 
is  more  powerful  in  courageous  animals  than  in  the  feeble  and 
in  the  timid.     Hence  the  common  expression  of  a  person  having 

Physiology.     *  the  ucart   to  make  any  great  enort. 

■^l^e  c^P'^city  The  capacity  of  the  cavities  of  the  heart  changes  much,  in  the 
varied  conditions  of  the  circulation.  They  certainly  expel  and 
receive  more  blood  at  one  time,  than  at  another,  the  velocity  of 
the  stream  being  increased  or  diminished  according  to  the  heart's 
vigour.  Neither  does  the  heart  expel,  by  each  of  its  contrac- 
tions, the  whole  of  its  contents ;  nor  does  it  receive,  each  time 
it  dilates,  all  the  blood  which  its  cavities  are  capable  of  contain- 
ing. Like  the  lungs,  which  are  never  empty,  and  in  which  the 
quantity  of  atmospheric  air  inhaled  by  each  inspiration,  and 
expelled  by  each  expiration,  is  constantly  varying,  in  like  man- 
ner the  quantity  of  blood  alternately  received  into,  and  expelled 
from,  tke  cavities  of  the  heart — which  are  never  quite  empty — 
is  constantly  changing.  "  If,"  says  Hunter,  "  we  suppose  that 
the  left  ventricle  could  hold  four  ounces  of  blood,  it  usually  con- 
tains only  three  ounces,  and  will  only  contract  sufficiently  to  expel 

J uiiu  Hunter,  two  ouuccs."  This  Calculation  must,  however,  be  considered  as 
having  been  made  by  that  ingenious  physiologist  for  the  purpose 
merely  of  illustration,  but  it  enables  us  to  explain,  in  a  satis- 
factory manner,  many  phenomena  of  the  circulation.  In  dis- 
turbances of  the  circulation,  numerous  changes  also  take  place  in 
the  quantity  of  blood  contained  in  the  cavities  of  the  heart ; 
there  is  always  found  after  death  a  larger  quantity  of  blood  in 
the  right  than  in  the  left  heart. 

The  Two  Hearts. 

ThtMiiffrrencc  The  apparatus  of  the  two  hearts,  the  "  right  and  left,"  or  the 
h.artV*"  *' pulmonic"  and  *' systemic"  heart,  materially  differ,  the  one 
being  subservient  to  the  '*  greater,"  and  the  other  to  the  "  lesser" 
circulation,  and  notwithstanding  their  juxtaposition,  yet  they 
are  completely  separated,  being  associated  only  through  the 
medium  of  the  capillary  system.  This  separation  of  the  two 
hearts  is,  indeed,  so  remarkable  in  some  cetaceous  animals,  that 
each  appears  to  be  a  distinct  organ. 
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It  is  the  differences  in  the  structure,  and  in  the  functions  of    chap.  i. 
the  right  and  left  heart  which  enables  us  to  explain  many  im-  Their  differ- 
portant  phenomena  in  the  thoracic  circulation,  as  well  as  in  the  diseases. 
diseases  of  the  heart, — the  right  heai't  being  intimately  associated 
with  diseases  of  the  venous^  and  the  left  heart  with  diseases  of 
the  arterial  system.     The  difference,  therefore,  in  the  structure 
and  in  the  functions  of  the  two  hearts  is  important  to  consider  ; 
as  the  common  notion,  that  the  one  performs  only  the  "  greater," 
and  the  other  the  "lesser"  circulation,  leads  to  erroneous  con- 
jectures about  the  proper  offices  of  each. 

The  Two  Bloods. 

In  like  manner,  as  there  are  two  hearts,  so  are  there  two 
bloods — the  arterial  and  the  venous — the  systemic  and  the  pul- 
monic— the  red  and  the  black — materially  differing  from  one 
another  in  their  qualities,  as  well  as  in  their  quantities. 

The   arteries    convey   the   vital   fluid,    properly   eliminated,  Differences  in 
throughout  the  system,  whilst  the  veins  return  it  to  the  heart  anVvenous 
after  the  ingredients  have  been  separated  from  it,  which  are  neces-  ^^^^^' 
sary  for  the  life  and  growth  of  the  body,  and  also  those,  the 
retention  of  which  are  unnecessary  or  hurtful. 

Hence  the  great  difference  in  the  composition  of  the  blood.  Momentum 
both  when  it  leaves  the  heart,  and  when  it  is  returned  to  the  Ld  ve?ou"^ 
heart :   notwithstanding  these  important  differences  in  the  two  ^^^^^^ 
bloods,  much  ambiguity  and  confusion  has  crept  into  both  phy- 
siological and  pathological  writings,   from  the  term  "blood" 
being  used  in  a  generic  sense,  disregarding  the  specific  difference 
between  the  arterial  and  the  venous  blood. 

Differences  in  the  quantities,  in  the  proportions,  and  in  the 
qualities  of  both  the  bloods  have  a  great  influence  on  the  action 
of  the  heart. 

In  quantity  the  blood  varies  much  in  different  individuals.  The  blood 
This  variety  is  remarkable  in  fat  persons,  and  in  those  who  qlia^IJ^y" 
spend  their   life  in  sloth,   compared  with  those  who  undergo 
great  bodily  fatigue. 

The  quantity  of  the  blood  also  varies  at  the  different  periods 
of  life,  and  in  the  same  organ  at  different  times. 

Not  only  does  the  quantity  of  the  whole  mass  of  blood  differ,  i>roportion  of 
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but  the  proportion  of  blood  in  the  arterial  and  venons  systems  is 
the  red  and    frequently  changing,  as  well  as  the  proportion  of  the  two  bloods 

black  bloud.      .  , .       ,  ■, 

in  particular  organs.^ 
Differences  at  There  is  a  difference  in  the  relative  proportion  of  the  arterial 
rioiS^onife;  and  vcnous  blood  at  different  periods  of  life,  the  arterial  blood  in 
young  persons  being  in  a  larger  proportion  than  the  venous  blood ; 
whereas,  in  those  advanced  in  years,  there  is  a  larger  proportion 
of  blood  in  the  veins  than  in  the  arteries. 

"  This  difference  of  the  quantities  of  the  blood  in  the  arteries 
and  veins  manifestly  occurs  in  the  ordinary  progress  of  life  ; 
but  it  is  also  probable  that  in  some  persons  the  same  difference, 
to  a  certain  degree,  takes  place  through  the  whole  course  of  life, 
(Cuiien)  and  gives  a  constant  and  considerable  difference  in  the  tempera- 
ments of  men." 
and  in  In  diseases,  the  differences  in  the  proportion  of  the  arterial 

and  venous  blood  are  remarkable.  In  inflammatory  affections  of 
the  cutaneous  and  mucous  surfaces,  the  changes  may  be  seen  in 
the  vascular  system.  In  an  acute  stage  of  inflammation,  the 
bright  crimson  colour  of  the  inflamed  parts  points  out,  that  the 
chief  seat  of  the  disease  is  in  the  arteries ;  whilst  the  purple  hue 
— the  character  of  a  more  passive,  or  chronic  inflammation, 
shows  that  the  greater  proportion  of  blood  is  congested  in  the 
veins. 

In  those  diseases  where  there  is  an  excess  of  the  mass  of 
blood,  it  is  most  frequently  accumulated  in  the  arteries  of  the 
young,  and  in  the  veins  of  the  aged.  Hence  the  difference  in 
the  character  of  diseases  at  the  different  periods  of  life  ;  and 
hence,  too,  an  arterial  and  a  venous  plethora.  These  remarks 
strictly  apply  to  the  diseases  of  the  right  and  left  heart ;  for 
although  both  the  arterial  and  venous  systems  may  be  con- 
jointly affected,  yet  in  some  diseases,  one  of  the  hearts  only  has 
its  functions  disordered. 
i>iff.renc*-« in  In  its  f/iu(liti('s^  there  are  great  differences  in  the  blood  of 
iu  (|uaiiUw.   p^.pi.f),jH  jj^  heal  til,  the  proportion  of  the  red  globules  and  of  the 

•  WuririK  life  "  llic  blood  In  Hhared  In  wnno  at  all  times  bo  diridcd  between  them  in  5uch 

pn)porti'>n  or  other,  between    the   arterial  a  way  that  neither  of  them  can  ever  l)e  per- 

ivnd  vennuii  nyiit^inii :  and  however  much  the  fectly  depleted  or  congoatod  at  the  cx])enno 

balance  may  vary  at  different  timoh  between  of  the  other." — Kellic.  Ed.  Med.  and  (Jhir. 

tbe»e  nynleroii,  fixW  the  blood  \*  constantly  Trmu. 
poniDg  from  the  one  to  the  other,  and  mnet 


FUNCTIONS  OF  THE  HEART.  5 

fibrine  vary.      In  different  races  of  animals,    the  qualities   of    chaf.  i. 
their  blood  differ  also  considerably  ;  its  component  parts  differ 
in  fish,  in  birds,  and  in  insects  ;  and  in  some  tribes  it  is  red  or 
pale,  and  in  others  warm  or  cold. 

Important  changes  take  place  in  the  qualities,  both  of  the  arte- 
rial and  venous  blood  in  diseases  ;  all  which  changes  have  more  or 
less  influence  on  the  functions  of  the  heart.  Any  imperfection  in 
the  pulmonary  apparatus,  which  interrupts  the  due  oxygenation 
of  the  blood,  or  which  does  not  remove  from  it  the  excrementi- 
tious  elements,  will  cause  disturbance  throughout  the  whole 
system.  On  the  other  hand,  if  the  venous  blood  be  returned 
to  the  heart,  without  having  undergone  the  proper  changes  in 
the  different  organs,  or  if  the  chyle,  which  is  added  to  it,  is  not  of 
a  healthy  character,  various  disturbances  are  produced  in  the 
sanguiferous  system. 

The  Two  Circles  of  the  Blood. 

Not  only  are  there  two  hearts  and  two  bloods,  but  there  are 
two  separate  and  distinct  circles^  in  which  the  whole  mass  of 
the  blood  flows. 

In  the  "  greater  circulation  "  the  red  blood  is  ejected  from  the  J^®  iJ^^lf^ 
heart,  distributed  throughout  the  body,  and,  after  the  elements  circulation. 
necessary  for  life,  and  the  excretions  have  been  separated  from 
it,  it  returns  by  the  veins  into  the  right  heart. 

In  the  "  lesser  circulation  "  the  hlacTc  blood,  after  leaving  the 
right  heart,  and  being  oxygenated  in  the  lungs,  passes  into  the 
left  heart. 

Thus,  in  one  circle,  there  is  the  red  blood  leaving  the  heart 
and  the  black  blood  returning  to  it ;  and,  in  the  other  circle,  the 
black  blood  leaving  the  heart  and  the  red  blood  passing  into  the 
heart. 

As  the  difference  in  the  leno^th  of  the  two  circles  made  by  the  The  quantity 

•  1  1  ''of  Blood 

blood  must  be  very  considerable,  and  as  the  same  quantity  of  which  enters 
blood  passes  through  each  circle  in  the  same  length  of  time,  the  the  Heart,  is 
velocity  of  the  two  streams,  the  one  entering  and  the  other  ^^^^ ' 
leaving  the  heart,  would  be  proportionably  different,  were  not 
means  provided   by  the  economy  to  equalize  the  velocity  of 
the  two  currents ;  for  it  is  quite  evident,  that,  if  that  were  not 
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cbai\  I.  ^Yia  case,  and  if  the  force  which  propels  tlie  blood  were  the 
same,  and  the  canals  in  which  it  flows  were  of  equal  calibre  in 
both  circles,  the  circulation  of  the  blood  could  not  go  on. 

To  equalize  the  quantity  of  blood  which  enters,  and  that  which 
leaves  the  heart,  the  muscular  parietes  of  the  right  heart  are 
much  thinner  than  those  of  the  left  heart,  whilst  also  the  aggre- 
gate area  of  the  pulmonary  vessels  is  much  greater  than  the 
area  of  the  aorta. 

Hence  any  difference  in  the  velocity  of  the  currents  of 
the  blood  in  the  "greater"  and  "  lesser  "  circulation,  is  com- 
pensated for,  by  the  difference  in  the  propulsive  power  of  the 
two  hearts,  and  by  the  difference  in  the  area  of  the  two  systems 
of  vessels  through  which  the  blood  flows. 

Further,  though  the  velocity  of  the  red  blood,  when  it  leaves 
the  heart,  and  the  velocity  of  the  black  blood,  on  returning  to 
the  heart,  be  uniform,  yet  in  its  transit  through  the  body,  the 
velocity  of  the  red  blood  must  undergo  almost  endless  changes 
from  vital  causes,  as  well  as  from  peculiarities  in  the  form  and 
arrangement  of  the  vascular  system  in  the  various  organs.  So 
likewise  must  the  velocity  in  the  stream  of  the  black  blood  be 
modified  by  the  larger  area  of  the  pulmonary  capillaries,  when 
compared  with  that  of  the  pulmonary  artery  and  veins,  and 
also,  by  the  constant  changes  which  respiration  causes  in  the 
])ulmonary  circulation,  by  the  alternate  distention  and  collapse 
o\'  the  bronchi. 

Thus,  it  appears  that  whatever  changes  take  place  in  the 
circulation  of  the  red  blood  in  its  transit  through  the  arterial 
and  capillary  systems,  and  whatever  be  the  difference  in  its 
velocity  before  it  reaches  the  veins,  it  is  to  the  venous  system 
that  we  are  to  look  for  those  means  which  adjust  the  velocity 
in  the  current  of  the  hlack  blood  when  it  reaches  the  right 
heart.  Such,  indeed,  is  the  power  of  dilatation  in  the  veins, — 
the  influence  of  the  contraction  of  those  muscles  whicli  are 
adjacent  to  them, — the  mechanism  of  the  right  heart, — the 
powers  of  adjustment  in  the  heart  itself,  and  the  structure  of 
the  respiratory  organs,  that,  as  shall  be  fully  explained  here- 
after, tlie  SMp|>ly  of  ])1()od  in  the  heart  is  balanrcd  in  such  a 
manner,  tliat  ihr  quantity  wliirh  is  received  into,  and  ejected 
from,  the  heart,  shall  always  be  the  same. 
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Chap.  I. 

The  Two  Audible  Sounds. 

In  its  passage  through  the  irregularly-formed  cavities  of  the  gounds^^'^^ 
heart,  the  blood  flows  in  a  variety  of  currents,  and  these  cur- 
rents produce  sounds,  though  only  two  of  them  are  perceptible 
to  a  common  ear. 

"  Every  one  may  see,  when  a  horse  drinks,"  observes  the  im- 
mortal Harvey,  "  that  the  water  is  driven  in  and  transmitted  to 
the  stomach  at  each  movement  of  the  throat,  the  motion  being 
accompanied  with  a  sound^  and  yielding  a  pulse,  both  to  the  ear 
and  to  the  touch.  In  the  same  way  it  is  with  the  heart,  when 
there  is  a  delivery  of  a  quantity  of  blood  from  the  veins  to  the 
arteries,  that  a  pulse  takes  place  and  can  be  heard  within  the  observation 

chest."  of  Harvey. 

That  the  sounds  of  the  heart  are  caused  by  the  currents  of  the  i"«strated  in 

,        "^  Aneurisms. 

blood  passing  through  its  cavities,  receives  the  most  conclusive 
evidence  by  examining  a  common  "  aneurism  ;"  the  "  whizzing 
noise"  so  characteristic  of  the  aneurismal  swelling,  being  caused 
by  the  stream  of  blood  which  passes  from  the  arterial  canal 
through  the  mouth  of  the  aneurismal  sac,  and  repasses  from  the 
aneurismal  sac  into  the  canal  of  the  artery.  A  still  more  in- 
controvertible proof  of  the  sounds  being  caused  by  the  blood's 
currents,  is  afforded  by  examining  a  "varicose  aneurism," — 
a  sound  being  produced  by  the  current  of  the  blood  passing 
through  the  opening  that  has  been  made  in  the  artery  by  a 
wound,  and  also  by  the  current  that  passes  through  the  corre- 
sponding opening  in  the  vein.  The  sound  produced  by  these 
two  currents  was  described  by  William  Hunter,  who  was  the 
first  who  gave  an  account  of  the  disease,  "  as  if  there  was  a  blast 
of  air  passing  throusfh  a  small  hole,  like  that  which  is  produced 

1  7      ,  .        .  1  1        P      1        1  .  Medical  ob- 

in  the  mouth  by  continuing  the  sound  oi  the  letter  r  m   a  serrations 

T  .  ,,  and  inquiries. 

whisper. 

The  two  audible  sounds  vary  in  different  persons,  differing  in  Differences 
intensity,  and  in  duration.     In  some  individuals,  they  are  sharp  sounds.^" 
and  acute,  in  others  they  are  more  or  less  dull,  or  even  scarcely 
audible.     The  first  or  ^'' systolic'^  sound  is  usually  flat,  whilst 
the  second  or  diastolic  sound  is  sharper,  clearer,  and  shorter  than 
the  first. 
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Chap.  I.  These  two  sounds  follow  each  other  in  rapid  succession,  after 
which  there  is  a  short  pause, — one  of  the  sounds  corresponding 
with  the  auricular,  and  the  other  with  the  ventricular  contrac- 
tions. "  Both  auricles  are  contracted  while  the  ventricles  are 
relaxed ;  and  the  contraction  of  the  auricles  precedes  the  con- 
traction of  the  ventricles,  as  we  are  convinced  from  manifest 
experiments  on  dying  and  on  cold-blooded  animals." 

Changes  in  the  currents  of  the  blood,  it  must,  however,  be 
borne  in  mind,  are  constantly  taking  place  during  health.  The 
velocity  in  the  efflux  of  the  arterial  blood,  and  in  the  influx  of 
the  venous  blood,  is  always  changing,  and  the  great  inequality 
of  the  surface  of  the  heart's  cavities,  which  execute  the  important 
office  not  only  of  giving  special  direction  to  the  blood,  but  of 
mixing  the  two  bloods,  must  contribute  to  render  changes  in  the 
Their  number  currents  almost  cndlcss.  Though  it  be  admitted  that  all  such 
changes  must  cause  corresponding  changes  in  the  sounds,  yet  it 
is  impossible  that  all  these  sounds  can  be  sufficiently  intense  to 
be  recognised  by  our  sense  of  hearing.  Hence  it  may  be  legiti- 
mately inferred,  that  every  change  in  the  form  of  the  cavities  of 
the  heart  from  an  alteration  in  the  structure  of  their  parietes,  or 
of  the  valves  of  their  communicating  orifices,  or  of  the  parts 
surrounding  them,  that  corresponding  changes  must  take  place  in 
the  currents  of  the  blood,  and  consequently  in  the  sounds. 

Changes  in  the  sounds,  therefore,  become  diagnostic  signs  in 
the  diseases  of  the  heart ;  and  when  taken  in  conjunction  with 
the  physiological  symptoms,  they  form  a  useful  addition  to 
scmeiology.  At  the  same  time,  it  must  not  be  supposed,  that  the 
numerous  diseases  of  the  tissues,  and  of  portions  of  those  tissues 
which  enter  into  tlie  composition  of  the  heart,  could  produce 
such  a  Rorics  of  audible  changes  in  two  sounds  as  could  be  re- 
cognised ])y  the  most  acute  ear,  or  that  eacli  of  such  changes 
in  the  sounds  could  point  out  any  particular  specific  stnictural 
change.  Still  less  could  it  be  anticipated  that  the  numerous 
changes  in  the  blood's  currents,  which  take  place  in  the  functional 
diseases  of  tlie  licart,  could  produce  a  change  iu  tlie  characters 
(•f  llie  sounds  sufficiently  intc^isc  to  be  distinguished  by  tho 
human  »ar. 


Their  use  in 
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Chap.  I. 

The  Tilting  of  the  Heart. 

"  The  heart  is  erected  and  rises  up  to  a  point,  so  that  at  this 
time  it  strikes  against  the  breast,  and  the  pulse  is  felt  externally."  Harvey. 
The    alternate   contractions    and    relaxations  of  the  muscular 
parietes  of  the  heart,  cause  in  it  a  very  considerable  movement, 
the  apex  being  "  tilted"  upon  the  parietes  of  the  chest. 

To  admit  of  this  motion,  there  is  a  particular  structure  as- 
signed ;  the  mode  by  which  the  aorta  and  pulmonary  artery  are 
united  to  the  ventricles  forming  a  kind  of  hinge,  which  readily 
admits  of  the  tilting. 

"  The  walls  of  the  aorta  and  pulmonary  artery,  from  the 
upper  edge  of  their  embossments  or  sinuses,  down  to  their  origin 
in  the  tendinous  brim  of  the  ventricular  foramen,  turn  gradually 
thinner,  more  limber,  and  less  elastic  than  anywhere  else,"  This  Jeffrey's  ob- 
thin  and  less  elastic  condition  of  the  root  of  the  aorta,  and  pul-  the  Heart, 
monary  artery,  is  a  structure  evidently  intended  to  admit  of  the 
heart's  movements,  and  by  which  the  blood  will  flow  more  readily, 
and  in  a  rectilineal  direction,  into  the  great  arterial  trunks.  The 
opposite  position  of  the  apex  of  the  heart,  which  takes  place 
when  the  ventricles  are  replenished  with  blood,  will  favour  the 
entrance  of  the  venous  and  the  pulmonic  bloods  into  the  auricles, 
in  the  same  manner  as  the  exit  of  the  systemic  blood  is  facili- 
tated by  the  tilting  of  the  apex.  The  thin  coats  of  the  veins 
are  equally  calculated  to  permit  them  to  assume  a  more  rectilinear 
form,  when  the  attitude  of  the  heart  is  thus  changed. 

It  is  chiefly  this  tilting  of  the  heart  which  gives  the  shock  to 
the  walls  of  the  chest, — more  technically  called  the  impulse^  so  The  impulse 

,  f»  1  1  .....        caused  by  the 

evident   to  the    sense   oi   touch  ;    but  varying  m  its  intensity  tilting. 
from  peculiarities  in  the  natural  form,  or  in  the  thickness  of  the 
walls  of  the  chest,  from  differences  in  the  bulk  of  the  heart, 
from  diff"erences  in  the  vigour  of  the  circulation,  and  likewise 
from  different  positions  of  the  body. 

As  the  impulse  is  a  measure  of  the  intensity  of  the  blow  given 
to  the  parietes  of  the  thorax  by  the  tilting  of  the  heart's  apex, 
and  as  the  blow  of  the  apex  is  a  measure  of  the  strength  of  the 
ventricular  contractions,  the  impulse  of  the  heart  has  always 
been  deemed  a  test  of  the  vigour  of  the  circulation. 
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Chap.  I.        Loosely  Suspended  by  the  great  arterial  and  venous  trunks  in 
chang<»  in     the  cavity  of  the  pericardium,  the  heart  likewise  admits  of  Con- 
or the  heart,   siderable  changes  in  its  position,  from  changes  in  the  position  or 
in  the  form  of  the  adjacent  viscera. 

"  The  heart  rolls  about  in  the  thorax.  We  turn  to  our  left 
side  in  bed,  and  it  beats  there  ;  we  turn  over  to  our  right  side, 
and  the  heart  falls  back  into  the  chest,  so  that  its  pulse  is  no- 
where to  be  perceived  ;  we  incline  to  our  left  side  again,  and  it 
beats  quickly  and  strongly.  The  heart  is  raised  by  a  full  stomach, 
and  is  pushed  upwards  in  dropsy ;  and  during  pregnancy  its 
posture  is  remarkably  changed :  it  is  suddenly  depressed  again 
when  the  child  is  delivered,  or  the  waters  of  a  dropsy  are  drawn 
off.  It  is  shaken  by  coughing,  laughing,  and  sneezing ;  and, 
by  matter  collected  within  the  thorax,  the  heart  may  be  dis- 
AuaJom"'     placed  to  any  degree." 

The  Fibro-elastic  Tissue. 


The  thnnlie 
Uudiuctr. 


In  the  composition  of  the  heart,  there  is  a  considerable  quan- 
tity of  the  yellow  Jibro-cartilaginous  tissue,  similar  to  the  fibrous 
coat  of  the  arteries.  This  structure  commences  at  the  root  of 
the  aorta,  and  pulmonary  artery  by  three  festoons,  where  they 
emerge  from  the  heart's  cavities.  By  the  elasticity  of  this 
tissue,  it  assists  these  cavities  alternately  to  expand  and  con- 
tract, and  thus  to  accommodate  themselves  to  the  constant 
changes  in  the  quantity  of  blood  which  is  propelled  into  them. 

The  chordce  tendinece  also  form  a  distinct  ingredient  in  the 
heart's  composition,  assisting  in  mixing  the  blood,  and  in  giving, 
by  their  action  on  the  valves,  special  directions  to  the  different 
currents.  Some  of  these  cords  are  so  placed  as  to  serve  the 
purpose  of  preventing  the  cavities  of  the  heart  from  being  over- 
distended. 


The  Pericardium. 


'I'he  heart  is  covered  externally  by  a  capsule,  or  pericardium^ 
and  its  cavities  are  lined  by  tlic  endacnrdiiuii :  l)oth  which  nieni- 
br.ines,  though  they  are  in  some  respects  analogous,  must  not  be 
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strictly  compared  to  each  other,  either  in  their  structure,  in  their    chap.  i. 
functions,  or  in  their  pathological  conditions. 

The  pericardium,  according  to  Bichat,  "  is  composed  of  two  its  structure.' 
distinct  structures  ;  and,  although  they  are  found  in  a  great 
measure  united  and  identified,  the  general  disposition  of  both  is 
so  difi*erent,  their  nature,  their,  properties,  their  uses  distinguish- 
ing them  so  remarkably,  that  it  is  absolutely  impossible  to  de- 
scribe them  together,  and  to  consider  the  pericardium  as  a  single 
organ  when  we  examine  its  anatomical  details.  Of  these  struc-  fp,..^j,^  ^^,^.  j^^ 
tures  the  exterior  is  fibrous,  and  the  interior  is  serous.'^  Membranes. 

The  offices  which  the  pericardium  performs  are  twofold.  It  JJJ^'Jj'f^^*^"'' 
affords  a  smooth  and  moistened  surface,  not  unlike  that  of  a  bursa, 
in  order  to  facilitate  the  constant  motions  of  the  heart  upon  the 
adjacent  parts.  Being  a  very  dense  and  strong  membranous 
bag,  by  its  connexions  with  the  mediastinum  and  the  dia- 
phragm, it  suspends  the  heart,  and  prevents  its  being  displaced 
during  its  unceasing  movements,  or  tilting,  or  by  changes  in 
the  form  and  position  of  the  adjacent  viscera. 

In  a  therapeutical,  as  well  as  in  a  pathological  point  of  view, 
it  is  important  to  observe,  that  the  pericardium  is  not  supplied 
with  blood  from  the  coronary  arteries,  but  by. branches  which 
come  direct  from  the  aorta, — from  the  internal  thoracic, — and 
from  the  superior  diaphragmatic  arteries. 

There  is  likewise  a  remarkable  difference  in  the  structure  of  J^s  i^tmcture 

■,.-,..  .  .  .  1"  some  ani- 

the  pericardium  in  some  animals,  a  difference  which  must  serve  mais. 
to  modify  its  office.     In  the  hedgehog  it  is  so  extremely  thin, 
that  its  existence  has  been  disputed  by  some  anatomists,  and  in 
the  lamprey  it  is  cartilaginous. 

In  its  diseases  the  interior  surface  of  the  pericardium  has  a  its  changes  in 
strict  analogy  to  that  of  other  serous  membranes,  as  the  pleura, 
peritoneum,  and  membranes  of  the  brain.  By  an  attack  of  in- 
flammation, its  surface  is  covered  with  coagulable  lymph,  the 
fluid  which  its  surface  exhales  is  increased  in  quantity,  and  the 
membrane  itself  is  increased  in  thickness. 

There  is  always  upon  the  exterior  of  the  pericardium  a  quan-  'I'^e  adipose 
tity  of  adipose  substance,  the  uses  of  which  have  never  been 
satisfactorily  explained.     All  we  know  is,  that  fatty  matter  is 
usually  met  with  in  the  largest  quantity  upon  the  hearts  of  thin 
T)cople  ;  and  it  is  found  in  a  large  quantity  upon  the  heart  of  the 
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Chap.  I.     sturgeou ;  but  there  is  none  of  it  on  the  hearts  of  wild  animals 
which  are  exposed  to  great  muscular  exertion. 

The  Endocardium. 

Though  the  membrane  which  lines  the  heart  and  arteries 
bears  a  certain  analogy  to,  and  has  been  classed  by  the  ingenious 
Bichat  amongst  the  serous  membranes,  yet  there  are  peculiarities 
in  its  structure  and  in  its  functions,  as  well  as  in  its  pathological 
conditions,  which  are  not  found  in  the  other  membranes  of  the 
same  class ;  it  ought,  therefore,  not  to  be  considered  simply  as 
a  serous  membrane,  but  as  a  tissue  sui  generis. 

The  endocardium  is  extremely  thin,  has  no  visible  fibres,  is 
somewhat  brittle,  and  is  easily  torn,  especially  where  it  is  con- 
tinued into  the  arteries. 

The  surface  of  the  endocardium  is  remarkable  for  its  smooth- 
suriesMLm-^  ncss  and  polish,  and  is  covered  with  an  unctuous  fluid,  so  that 
bMuea.  ^jjg  blood  flows  ovcr  it  with  great  facility. 

Its  change?  in  The  most  remarkable  feature,  in  which  this  membrane  diflfers 
from  all  other  serous  membranes,  is  in  its  diseases.  The  bright, 
scarlet-coloured  patches,  or  stains  that  are  so  fi'cquently  found 
upon  it,  cannot  be  traced  either  to  an  increased  vascularity,  as 
no  distinct  vessels  can  be  detected  in  them,  or  to  imbibition, 
for  they  cannot  be  imitated  by  macerating  an  artery  in  blood. 

There  is  also  to  be  observed  a  striking  diiference  in  the  quan- 
tity of  lymph  effused  upon  the  interior  and  exterior  membranes 
of  th(i  heart,  when  these  tissues  have  been  inflamed.  We  sel- 
dom or  never  find  those  large  masses  of  coagulated  lymph  in  the 
cavities  of  the  heart,  or  upon  the  interior  surface  of  the  aorta, 
so  constantly  met  with  in  pericarditis ;  and,  although  there 
may  be  an  exudation  of  coagulable  lymph  from  the  inflamed 
endocardium^  yet  it  is  probable  tliat  more  or  less  of  it  will  be 
washed  away  by  the  stream  of  blood  which  is  constantly  passing 
ovor  it.' 

Tlie  Valves  of  the  Heart. 

The  valves  perform  the  essential  oflice  of  regulating  the  tran- 
sit of  the  blood  tlirough  tiic  diflerent  compartments  of  the  heart. 

1  It  han  been  lately  pointed  out  hy  Dr.  obstruclK  It ;  by  which  the  functionn  of  that 
KIrkCT.  that  Romctlmcn  a  portion  of  l>inph  portion  of  the  brain,  hupplie<l  by  the  arter.v. 
pRiicn  into  one  of  the  ccrcbrnl  artcrioK  njul        rcnpe. 


FUNCTIONS  OF  THE  IIEAKT.  13 

These  floodgates  not  only  direct  the  vital  stream  into  its  proper    Chap.  i. 
channels,  but  they  prevent  any  congestion  of  blood  within  the  office  of  the 
heart,  which  would  otherwise  be  constantly  taking  place  from 
the  impediments  to  the  circulation,  which  are  created  by  the 
increasing  changes  in  the  circulation  of  the  various  organs,  and 
also  by  the  movements  and  different  attitudes  of  the  body. 

When  the  structure  and  form  of  the  valves  become  diseased, 
the  changes  which  are  produced  in  the  currents  of  the  blood, 
within  the  heart,  materially  influence  the  whole  sanguiferous 
system.  Having  therefore  become  acquainted  with  the  offices 
which  each  of  the  valves  performs  in  the  healthy  state  of  the 
body,  we  are  then  prepared  to  investigate  the  changes  which  the 
circulation  undergoes  when  they  become  diseased. 

The  Valves  of  the  Right  Heart. 

For  directing  the  vital  stream  into  the  right  auricle,  the  Eu-  The  Eusta- 
stachian  valve  is  so  placed,  that  the  venous  blood,  flowing  from 
both  the  upper  and  lower  cavse  veins,  must  pass  into  the  right 
auricle,  and,  along  with  the  blood  from  the  coronary  veins,  the 
whole  mass  then  passes  into  the  right  ventricle. 

The  compartments  of  the  right  heart  are  constructed  in  such 
a  manner,  as  not  only  to  receive  the  two  great  and  opposite  cur- 
rents of  the  blood  from  the  cavae  veins,  but  from  the  irregularity 
of  their  surface,  and  their  contractile  powers,  all  the  venous  blood 
is  intimately  mixed,  and  from  the  chyle  being  at  the  same  time 
added  to  it,  a  process  of  churning  takes  place,  by  which  the 
whole  of  the  vital  fluid  is  rendered  homogeneous  before  it  is 
ejected  into  the  lungs. 

The  Eustachian  valve  varies  exceedingly  in  its  size  in  diffe-  its  varieties ; 
rent  adults.  In  the  lower  animals,  there  are  many  varieties  ^^j^^™ '° 
in  the  form  of  this  valve,  to  enable  it  the  more  perfectly  to  per- 
form its  functions,  whenever,  from  the  position  of  the  body,  the 
proper  direction  of  the  venous  currents  would  be  liable  to  inter- 
ruptions. In  lions,  dogs,  and  bears,  this  valve  is  altogether 
wanting. 

The  tricuspid  valve  differs  in  its  office  from  all  the  other 
valves  of  the  heart,  not  only  directing  the  current  of  the  venous 
blood,  as  it  passes  from  the  right  auricle  into  the  right  ventricle  ; 
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its  structure. 


Chap.  I.  but  sucli  is  the  construction  of  this  valve,  that  it  may  either  coin- 
Pecuiiarityof  pletely  close  the  anriciilo- ventricular  opening,  so  as  to  direct  all 
the  blood  which  the  ventricle  contains  into  the  pulmonary  artery, 
or  if  the  ventricular  cavity  be  distended  beyond  a  certain  limit, 
the  aperture  of  the  valve  may  then  be  widened ;  thus  any 
superabundant  blood  in  the  ventricle  is  permitted  to  repass  into 
the  auricle,  and  from  thence  into  the  ventricle. 

This  peculiarity  in  the  mechanism  of  the  tricuspid  valve  [bh) 
was  remarked  by  Hunter.  "I  believe  the  valves  of  the  right 
side  of  the  heart  are  not  so  perfect  as  those  of  the  left ;"  and 
again,  "  I  have  reason  to  believe  that  the  valves  on  the  right 
side  of  the  heart  do  not  so  perfectly  do  their  duty  as  those  of  the 
left ;  therefore  we  may  suppose  it  was  not  so  necessary."  But 
the  precise  use  of  this  structure  w\as  left  for  King  to  explain,  and 
he  was  led,  from  its  functions,  to  consider  it,  and  give  it  the 
appellation  of  a  sa/e^^- valve.* 


Fig.  1. 


Fi-  2. 


"ffi--"  (.f  the 

■I:      M-pi.l 


The  venous  blood  being  thus  permitted  to  regurgitate  from 
the  right  ventricle  into  the  right  auricle,  its  reflux  will  also  take 
place  from  the  right  auricle  into  the  cavte  veins ;  afterwards 
it  will  accumulate,  and  stagnate  throughout  the  venous  system, 
in  a  greater  or  less  (piantity,  according  to  the  degree  of  obstruc- 
tion there  may  be  to  the  circulation. 

By  this  mechanism,  the  tricuspid  valve  is  enabled  to  perform 
a  most  important  oflice  in  the  pulmonary  circulation,  preventing 


>  The  Tncchanism  of  the  tiicuiiplil  vaWo        reprcscntu  the  nolid  wall  of  tho  left  ventricle. 


raay  be  tnoro  fully  uri'lcmt'irxl  by  u  rcfrronce 
to  the  acroiiipiinyln^  illiiKrauiM.  Mol<'ct4><l  Jrom 
Kln«'ii  intcrcntiii^  memoir,  puliii*lio(l  in 
fJuyn  HoHjillnl  Ilcjiorts.    In  »> -th  Hk!urf«(fi) 


(6)  the  yieldliiK  wall  of  the  riRht  ventricle, 
(c)  the  ttxed  curtnin  with  Its  cord.  Fig.  1 
hhowH  the  valve  when  chming,  and  Fig.  2,  the 
yicliliiiti;  wall  distended 


In  Birds. 
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any  congestion  of  tlie  blood  in  the  pulmonary  arteries — a  cir-  ^^^  '• 
cumstance  which  would  be  constantly  taking  place  in  a  more  or 
less  degree,  from  every  change  in  the  quantity  of  air  contained  in 
the  bronchi,  if  the  superabundant  venous  blood  could  not  re- 
gurgitate into  the  right  auricle,  and  from  thence  pass  into  the 
venous  system. 

In  hirds^  the  Eustachian  valve  is  a  strong,  tense,  nearly  trian- 
gular-shaped muscle.  Blumenbach  considered  "that  this  sin- 
gular structure  assists  in  driving  the  blood,  with  greater  force, 
from  the  right  side  of  the  heart  into  the  lungs,  since  the  expan- 
sion of  the  lungs  in  respiration,  which  facilitates  the  transmis- 
sion of  the  oxygenated  blood  in  the  mammalia,  does  not  take 
place  in  birds,  on  account  of  the  connexion  which  their  lungs 
have  with  the  numerous  air-cells.  Anatomy. 

The  semilunar  valves  of  the  pulmonary  artery  are  so  formed 
by  the  folds  of  the  inner  membrane,  that,  when  they  are  closed, 
they  prevent  the  regurgitation  of  any  blood  from  the  pulmonary 
artery  into  the  right  ventricle  ;  but  that  a  certain  quantity  may 
repass  is  not  impossible,  if  we  can  venture  to  draw  any  infer- 
ence from  experiments  made  on  the  dead  body.  "  The  valves  of 
the  pulmonary  artery,'*  observes  Hunter,  *'  do  not  do  their  duty 
so  completely  as  those  of  the  aorta,  and  they  want  the  corpora 
sessamoidea.  If  we  inject  the  pulmonary  artery  towards  the 
heart,  it  does  not  so  completely  hinder  the  wax  passing  into  the 
right  auricle.  Nor  are  the  two  portions  of  injection  completely 
separated,  as  in  the  left  heart,  when  the  artery  is  injected  from 
the  ventricle." 

The  Valves  of  the  Left  Heart. 

The  office  of  the  compartments  of  the  systemic  or  left  heart 
materially  differ  from  those  of  the  right  heart. 

The  mitral  valve — the  floodgate,  which  is  placed  between  the  The  Mitral 
left  auricle  and  the  left  ventricle,  completely  closes  the  auriculo- 
ventricular  aperture,  and  thus  prevents  the  regurgitation  of  any 
arterial  blood  from  the  ventricle  into  the  auricle,  so  that  none 
of  the  arterial  blood  can  return  into  the  pulmonary  veins.^ 

*  structure  of  the  auriculo-ventricular  lunar  valves  of  both  the  pulmonary  arteries 
orifices. — "  I  removed  portions  of  the  semi-        and  the  aorta.    I  cut  away  large  portions  of 
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c'HAP^i.  'pije    auriculo-ventricnlar   valves  of    the    two    hearts    have, 

DifTerence  in  therefore,  to  perform  very  different  olldces :  in  the  left  heart  the 

the  office  of  .        ,        '  ^  .  i  ,  •  ,  .        .  ^ 

the  two  auri-  mitral  valvc  terming  a  complete  barrier  to  the  regurgitation  oi 
cuiar^vHivcs.  any  arterial  blood  from  the  left  ventricle  into  the  left  auricle, 
and  in  the  right  heart,  the  tricuspid  valve  yielding  by  any  over- 
distention  of  the  right  ventricle,  and  permitting  the  venous 
blood  to  regurgitate  into  the  right  auricle,  and  thence  into  the 
cavce  veins. 

The  Aortic  Valves. 

The  semilunar  or  sigmoid  valves  of  the  aorta  are  admirably 
constructed  for  performing  the  important  office  to  which  they 
^,     .._     .    .    .^  are    assigned.       When    closed, 

they  completely  prevent  the 
regurgitating  stream  of  the 
aortic  blood  from  passing  into 
the  left  ventricle.^ 

"  By  injecting  against  them, 

in  proportion  as  the   artery   is 

distended,  the  valves  recede  from 

the    sides   of    the   vessel,    and, 

if  the  artery  is  fully  distended, 

the  communication  is  entirely  cut  off"  between  the  two  pieces  of  the 

Hunter.         injcctiou, — that  within  the  ventricle  and  that  within  the  artery." 

That  aortic  blood  regurgitates  during  the  diastole  of  the  heart, 


tig.  3. 


the  auricleR  to  expose  their  communication 
with  the  ventricles.  On  injectin;;  the  Irft 
vnttricU  from  the  aorta,  the  mitral  valre  at 
once  becjime  forcibly  closed,  i)reHeniing  the 
apf>cAranco  of  a  continued  suiurc.  The  pres- 
sure of  the  syringo  and  distention  of  the 
ventricle  being  maintained,  no  injection 
escaped.  Great  force  was  necessary  to  dis- 
arran^'e  thi>i  state,  and  pmtluce  a  narrow 
ihready  Jet  of  injection,  on  injecting'  the 
pulmonary  artery." — JIunier. 

1  "  The  internal  membrane  of  the  left 
heart,  after  having  lined  the  ventricle,  is 
continued  to  the  mouth  of  the  aorta,  HC[)ar- 
atcs  from  It,  and  forms  by  its  folds  the  three 
irmilunar  valves ;  it  is  aftcrwardn  con- 
tinued along  the  artery  through  its  whole 
course.    This  internal  membrane  is  tl)e  only 


bond  of  union  between  the  artery  and  the 
heart.  The  proper  or  fibrous  membrane  of 
the  artery  is  not  intermingled  with  the  mus- 
cular fibres  of  the  heart,  but  the  extremity 
of  the  artery  is  cut  out  into  three  setni-circii- 
lar  fettoons,  each  festoon  corresponding  with 
one  of  the  sigmoid  valves.  Thci>e  festoons  do 
not  extend  quite  so  far  as  the  tlc.shy  fibres  of 
the  ventricle  ;  there  is  between  them  an  in- 
terval of  two  or  three  lines,  which  is  closed 
only  by  the  internal  membrane.  Between 
each  festoon,  and  consequently  between  the 
valves,  wo  perceive  three  small  triangular 
empty  spaces,  which  arc  also  covered  with 
the  membrane.  To  distingui^h  this  structure 
it  is  necessary  to  dissect  accurately  the 
origin  of  the  aorta  from  without,  and  to  ro- 
moTO  the  adifiose  tissue  which  surrounds 
it." — Kicbat,  Auatomi*  G('tu'r<ile. 
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the  position  of  the  semilunar  valves  affords  a  striking  proof ;     ^°*^'  *•' 
these  floodgates  being  so  placed,  as  to  prevent  any  of  the  regur-  J^^^^^^^f^^''^" 
gitating  stream  from  entering  into  the  left  ventricle, — an  ap-  aortic  blood, 
paratus  which,  it  is  evident,  would  not  be  required,  if  there  were 
no  regurgitation  of  the  aortic  blood. 

The  force  with  which  the  blood  in  the  aorta  regurgitates 
must  be  very  considerable,  judging  from  the  means  employed 
to  prevent  any  of  it  from  re-entering  the  left  ventricle.  Thus, 
when  some  of  the  voluntary  muscles  contract,  such  as  those  of 
the  extremities,  they  must  compress  the  arteries  as  well  as 
the  veins  which  are  adjacent  to  them ;  the  impetus,  in  the 
stream  of  the  aortic  blood,  being  thus  impeded,  it  will  then  re- 
gurgitate, and  the  force  of  the  regurgitating  current  will  be 
according  to  the  duration  of  the  muscular  contractions. 

It  sometimes  happens,  however,  though  rarely,  that  the  semi- 
lunar valves  are  torn  by  the  aortic  blood  being  driven  back 
with  a  force  which  they  are  unable  to  resist ;  to  prevent  this, 
in  some  aquatic  and  amphibious  animals,  the  aorta  is  provided 
with  supernumerary  valves.      The   animals   in   which   super-  supernumer- 
numerary  aortic  valves  have  been  found  live  under  circumstan-  valves  in 
ces,  and  have  habits,  which  expose  the  heart  to  a  powerful  re-  mSs.*^'  ' 
gurgitating  current  of  blood,  so  that  the  supernumerary  valves 
in  the  aorta  prevent  the  regurgitating  stream  from  overcoming 
the  resistance  which  is  made  by  the  semilunar  valves,  and  re- 
entering the  left  ventricle. 

This  remarkable  structure,  of  the  aortic  valves,  was  first  de-  in  the  Frog. 
scribed  in  the  frog^  by  Duverney ;  and  An.  i76i. 

it  appears  probable  that  the  four  rows  of 
supernumerary  valves  are  necessary  to 
protect  the  semilunar  valves  from  giving 
way, — thus  preventing  the  regurgitating 
aortic  blood  from  re-entering  the  left 
ventricle,  whenever  the  excessive  mus- 
cular exertions,  which  these  creatures 
make  in  the  act  of  leaping,  obstructs  the 
reflux  of  the  arterial  blood  from  the  heart.^ 

In    the  aorta  of  the   whale^  there   are  also   supernumerary  in  the  wbaie 

and  in  other 
amphibia. 
'  rig.  4.  Ainagniticd  viewof  theaortalaid       with  their  tubercles,  the  last  being    much 

'»l)cu  in  a  frog,  showing  fuur  lines  of  valves       larger  than  the  Hrst. 


Fig.  4. 
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chap^i.  valves.  In  consequence  of  the  enormous  pressure  to  which  these 
animals  are  exposed,  besides  the  supernumerary  valves  in  the 
aorta,  to  prevent  the  regurgitating  blood  from  re-entering  the 
left  ventricle,  there  is  also  a  very  large  vascular  plexus  in  the 
thorax,  for  receiving  the  blood  which  is  driven  from  the  exterior 
of  the  body  when  the  animal  plunges  into  deep  water.  So  deep 
do  they  sometimes  descend,  that  the  weight  of  the  superincum- 
bent water  has  been  calculated  to  exceed  that  of  the  atmosphere 
no  less  than  fifty  times,  a  depth  equal  to  two  or  even  three  thou- 
sand feet  below  the  surface  of  the  ocean. 
MiseSiTof  ^^1  order  to  perform  a  like  function,  in  the  sturgeon  there  are 
the  College  of  three  rows  of  aortic  valves,  and  in  the  aorta  of  the  shark  there 

SurgeoDS.  ' 

Fig  5.  is  a  double  row  of  valves. 


Aurta  initotue 
auimali  have 
bones. 


(^'oinfaralivo 
difference  of 

till-  IWu 

hcarUt 


Fig.  5. 

Whilst  supernumerary  aortic  valves  are  cmi)loycd  in  some 
animals,  to  prevent  the  evil  effects  of  the  regurgitating  aortic 
blood,  in  other  tribes,  such  as  the  ox^  the  sheejy^  the  decr^  and 
ihcpig^  the  root  of  the  aorta  is  provided  with  scales  of  bone,  by 
means  of  wliich  the  regurgitating  stream  of  blood,  [iropclled 
by  any  vioh'ut  action  of  the  left  ventricle,  cannot  injure  the 
coats  of  the  Jiorta. 

From  what  has  Ix-en  now  said  of  the  valvular  apparatus  in 
each  of  the  two  hearts,  it  is  apparent  how  different  are  the  offices 
which  each  heart  has  to  perform  in  the  circulation. 
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The  structure  of  the  right  heart  is  such  that,  whilst  it  impels     chap^i. 
the  venous  blood  from  the  right  ventricle  into  the  lungs,  yet  as  The  heart  and 

1P1  .      t  •      ^  •  A  ^         c  -I     '         lungs  guarded 

the  valve  oi  the  auriculo-ventricular  aperture  is  capable  oi  being  against  eon- 
widened^  venous  blood  can  regurgitate  into  the  right  auricle,  and  ^^^  *°"" 
thus  prevent  any  congestion  of  the  venous  blood  in  the  lungs. 

By  means  equally  simple,  nature  has  contrived  to  ward  off 
any  pulmonary  congestion  of  the  arterial  blood ;  as  both  the 
mitral  and  semilunar  valves  completely  prevent  any  of  the  re- 
gurgitating aortic  blood  repassing  into  the  left  auricle  and  pul- 
monary veins. 

Thus  the  lungs  are  secured  from  congestion  either  of  the  "ow  the 
venous  or  of  the  arterial  blood,  to  which  they  would  be  constantly  congested. 
exposed,  had  no  such  provision  been  made, — changes  in  respira- 
tion increasing  or  diminishing  the  size  of  the  bronchi,  and  conse- 
quently altering  the  quantity  of  blood  in  the  pulmonary  vessels, 
and  the  return  of  the  venous  blood  to  the  right  heart  is  acceler- 
ated, whilst  the  stream  of  the  arterial  blood  from  the  left  heart 
is  impeded  by  the  movements  of  the  voluntary  muscles. 

Hereafter  I  will  endeavour  to  explain  how,  in  like  manner, 
the  injurious  effects  from  those  temporary  disturbances  in  the 
circulation,  which  are  almost  constantly  taking  place  during 
wakefulness,  are  guarded  against ;  and  likewise,  how,  when  dis- 
turbances in  the  heart  proceed  beyond  certain  limits,  the 
instinctive  acts  of  sobbing,  sighing,  crying,  weeping,  and  vomit- 
ing, are  resorted  to  by  the  economy  for  restoring  the  proper 
balance  of  the  circulation.  But  whenever  it  happens,  that  a 
disturbance  in  the  circulation,  caused  by  an  increase  of  the  blood 
within  the  heart,  becomes  such  as  cannot  be  relieved  by  those 
means  possessed  by  the  economy,  or,  to  use  the  language  of  the 
schools,  when  the  powers  of  the  vis  conservatrix  natures  are 
insufficient  for  that  purpose,  the  heart  may  then  be  properly  said 
to  be  in  a  state  of  congestion. 

The  Coronary  Arteries  and  Veins. 
The  coronary  arteries  constitute  an  essential  portion  of  the  The  Nutrient 
heart's  structure.     Besides  the  two  circles  made  by  the  whole  ^'^^^^r'^ 
mass  of  blood,  in  "  the  greater  and  the  lesser  circulation,"  there 
is  a  third  circle  which  is  made  by  the  blood  in  the  coronary 
vessels. 
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Chap.  I. 


Their  pecu 
liarities. 


See  fig.  3. 


The  coronary  arteries  of  the  heart  are  not  only  of  larger  dimen- 
sions than  other  arteries,  in  proportion  to  the  bulk  of  the  organ 
which  they  supply,  but  there  are  peculiarities,  both  in  their  origin^ 
in  their  course^  and  in  their  distribution;  all  which  are  essential 
to  be  kept  in  view,  in  our  pathological  inquiries  on  the  central 
organ  of  the  circulation. 
Their  origin.  The  coronary  arteries  arise  from  the  root  of  the  aorta,  at  an 
obtuse  angle,  on  the  distal  side  of  the  semilunar  valves.  Behind 
each  of  these  valves  there  are  the  "  lesser  sinuses,"  pouches  or 
dilatations  of  the  arterial  canal,  at  the  upper  part  of  which  the 
coronary  arteries  arise  ;  and  as  the  semilunar  valves  always 
float  in  the  vital  stream,  the  current  of  the  blood  ejected  from 
the  left  ventricle  not  being  able  to  press  the  valves  against  the 
sides  of  the  aorta,  the  regurgitating  stream  of  the  aortic  blood 
can  readily  flow  into  the  coronary  vessels.^ 

Thus  is  secured  a  constant  current  of  blood  into  the  coronary 
arteries — a  stream  flowing  into  them,  both  during  the  systole 
and  the  diastole  of  the  heart — which  could  not  take  place  did 
these  arteries  arise  from  the  aorta  on  the  ventricular  side  of  the 
valves  :  if  we  could  suppose  that  there  was  not  such  a  structure, 
it  would  be  then  impossible  for  any  of  the  retrograde  stream  of 
the  aortic  blood  to  flow  into  the  coronary  arteries  during  the 
closure  of  the  semilunar  valves. 

Here  we  have  another  proof  of  the  simplicity  in  the  means 
which  the  economy  employs,  and  how  two  most  important  func- 
tions are  executed  at  the  same  time  by  the  same  physical  appa- 
ratus,— the  means  which  are  resorted  to  in  order  to  increase 
the  blood  in  the  cavities  of  the  heart,  being  also  those  which  in- 
crease the  influx  of  the  vital  element  into  the  coronary  arteries  ; 
and  thus  when  the  heart  is  required  to  propel  an  additional 
quantity  of  blood,  its  muscular  structure  is,  at  the  same  moment, 
provided  with  an  additional  supply  of  blood,  and  it  is  thus 
enabled  to  act  with  increased  vigour. 

Although  this  is  the  usual  origin  of  the  coronary  arteries,  yet 
some  deviations  have  Iwen  foimd  both  in  their  origin  and  number. 


'  "  The  orifloec  of  thu  coronary  arttritM 
will  alw»yii  ftp|)ear  above  lYierdgrM,  when  the 
vfilT()«  are  placed  BKiiinit  thu  inner  kurfnco 
of  the  artery,  whilst  it  continue*  in  itit  rylin 
drirnl  ihape :  but  when  the  artory  ix  nlit 
Mpea  and  flatteood.  the  ed^us  «i  the  nilvc^ 


will  appear  to  cover  the  openingn  of  the 
coronariuit.  and  I  prcHunic,  has  deceived 
thoMu  nnntoinixtn  who  hiivo  stated  that  the 
Talvi'H  iimnt  be  placed  biforv  the  blood  can 
enter  the  «'«.rinary  arterioH." — WilHon'e  iff 
Uirti  on  the  VafcvUtr  Si/stetn. 
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some 
animals. 


courge. 


The  coronary  arteries  present  some  varieties  in  their  origin  in  ^^^^-  ^ 
the  inferior  animals.  "  In  quadrupeds  and  birds  they  arise,  two  ^JJ 
in  number,  from  the  aorta,  just  at  its  beginning  behind  two  of  the 
semilunar  valves.  In  the  amphibia  they  arise  at  some  distance, 
and  not  always  from  the  aorta,  in  the  same  species  often  from 
the  subclavian  artery,  and  often  from  the  anterior  surface  of  the 
ascending  aorta.  In  the  y?s^  they  arise  from  the  arteries  as  they 
are  coming  from  the  gills.'*  Hunter, 

In  their  course,  the  coronary  arteries  exhibit  a  great  pecu-  Their 
liarity,  described  by  Professor  Jeffrey,  to  which  I  shall  after- 
wards refer,  when  pointing  out  the  influence  of  muscular  con- 
tractions upon  the  circulation  in  arteries.     The  coronary  vessels, 
in  place  of  being  encircled  by,  or  intermingled  with  the  muscles, 
pass   along   the   tendinous   and   deep  grooves  which   separate 
the   auricles  from  the  ventricles;   by  which    simple   contriv- 
ance neither  the  arteries  ^ 
nor    the    accompanying 
veins  can  suffer  any  com- 
pression to  interrupt  their 
circulation,    either  from 
the  auricular  or  ventri- 
cular contractions. 

By  making  a  vertical 
section  of  the  heart,  the 
relative  position   of  the 
coronary  vessels  and  mus- 
cles of  the  ventricles  is  seen,  and  it  is  evident  that  neither  the 
contraction  nor  relaxation  of  the  muscles  can  have  any  influence 
on  the  transit  of  the  blood.     Fig.  VI.  (a,  a,  a)  the   muscular 
parietes  of  the  right,  and  (i,  5,  b)  the  parietes  of  the  left  ventricle; 
(c,  c)  and  [d,  d)  are  the  mouths  of  the  right  and  left  coronary 
arteries  and  veins. 

"  But,  though  the  trunks  of  the  coronary  arteries  and  veins 
be  thus  protected,  their  branches,  in  the  substance  of  the  ven- 
tricles and  auricles,  must  suffer  compression,  when  these  are  in 
contraction  ;  and  as  the  auricle  is  in  diastole,  when  the  ventricle 
is  in  systole,  blood  will  pass  up  freely  into  the  substance  of  the 
auricle,  when  the  ventricle  is  in  contraction,  and  as  freely  down 
into  the  ventricle,  when  the  auricle  is  in  contraction ;  so  that 


Fig.  6. 
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Jeffrey. 

Their  ana 
stomcwis. 


Fig.  7. 


Their  formi 
nation. 


Chap^i  although  each  of  them  receives  blood,  only  during  half  the  time 
of  the  heart's  beat,  the  coronary  trunks  must  be  receiving  blood 
constantly  from  the  aorta ;  else  they  could  not  furnish  a  regular 
and  alternate  supply." 

The  coronary  arteries  inoscu- 
late very  freely  with  each   other, 
and  the  surface  of  the  heart  is 
covered  with  a  prodigious  number 
of  minute  branches.     The  chief 
inosculation  of  these  two  arteries 
is   formed  near   the   base   of  the 
lieart,    each   trunk    giving   off  a 
large   branch,    which  inosculates 
with  the   other,    thus  forming  a 
complete  arterial  circle  round  the 
heart.  Whatever  anastomoses  there 
may  be  with  the  more  minute  rami- 
fications of  these  vessels,  it  is  evi- 
l's- 7-  dent  that  the  relation,  established 
between  the  two  arteries,  is  chiefly  effected  by  the  ring  of  .ana- 
stomoses; and  this  ring  is  so  placed  that  the  muscular  contractions 
of  the  heart's  parietes  cannot  interrupt  the  free  circulation. 

The  two  coronary  arteries  supply  with  blood,  not  only  the 
muscular  tissue  of  both  auricles  and  ventricles,  and  the  coats  of 
those  portions  of  the  large  arterial  trunks  which  are  within  the 
pericardium,  but  some  of  their  branches  are  also  reflected  on  the 
pericardium  itself.  These  branches  inosculate  with  branches  of 
the  internal  nuunmary,  and  bronchial  arteries;  thus  establishing 
a  vascular  coiuKsxion,  not  onlv  with  the  different  structures  of  the 
heart,  but  with  the  parts  adjacent:  a  connexion  which  is  exem- 
l)lined  in  many  distjases. 

The  coronary  vessels,  both  arteries  and  veins,  constitute  a 
nary  vch^cIf.  circuhatiou  which  is  not  .inaloi^ous  to  that  of  any  other  organ. 
The  origin  of  tiic  arteries  at  the  commencement  of  the  aorta,  their 
orifices  being  so  placed,  and  of  such  a  form,  as  to  receive  the 
retrograde,  as  well  as  the  refluent  stream  of  the  aortic  blood  ; 
their  course  being  such  that  the  flow  of  blood  in  them  can  never 
\)e  interrupted  by  the  contractions  of  the  muscular  parietes  of  the 
heart  ;  and  the  direct  tenninalion  of  the  coronary  veins  in  the 


pprulinritiin 
■  if  the  con 
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right  auricle  and  ventricle,  are  all  peculiarities  in  these  vessels 
which  execute  an  essential  function  in  the  circulation,  and  have 
a  great  influence  in  the  heart's  diseases. 

Hereafter  I  will  endeavour  to  explain  by  what  means  the 
economy  regulates  the  quantity  of  blood  within  the  heart,  and 
how  it  is  relieved  of  any  undue  quantity  of  blood  by  modifica- 
tions in  breathing.  These  processes,  however,  although  they 
relieve  the  cavities  of  the  heart,  do  not  appear  calculated  to 
diminish  the  blood  in  the  congested  coronary  vessels.  To  effect  ^{^Thebesiur 
which  purpose  the  peculiar  arrangement  of  some  branches  of  the 
coronary  arteries  terminate  in  the  left  side  of  the  heart ;  and  the 
ingenious  observations  of  Abernethy  appear  to  me  to  throw  light 
on  this  interesting  subject ;  a  vascular  distribution,  which  has 
often  been  disputed  by  eminent  anatomists.^ 

"  There  is  a  remarkable  contrivance,"  he  observes,  "  in  the 
blood-vessels  which  supply  the  heart,  not  to  be  met  with  in  any 
other  part  of  the  body,  and  which  is  of  great  use  in  the  healthy 
functions  of  that  organ,  but  which  is  particularly  serviceable  in 
preventing  derangement  of  a  part  so  essential  to  life." 

A  distended  state  of  the  blood-vessels  must  always  impede  observations 

.  of  Abernethy, 

their  functions,  and  consequently  be  very  detrimental  to  the 
health  of  the  parts  which  they  supply  ;  but  as  the  cavities  of  the 
heart  are  naturally  receptacles  of  blood,  a  singular  opportunity  is 
afforded  to  its  nutrient  vessels  to  relieve  themselves  when  sur- 
charged by  pouring  a  part  of  their  contents  into  those  cavities. 
Such  appears  to  be  the  use  of  the  for amina^  by  which  injections, 
thrown  into  the  blood-vessels  of  the  heart,  escape  into  the  cavi- 
ties of  that  organ,  and  which  were  first  noticed  by  Vieussen,  but 
being  more  expressly  described  by  Thebesius,  generally  bear 
the  name  of  the  latter  author. 

Anatomists  appear  to  have  been  much  perplexed  concerning 
these  Foramina  Thehesii ;  even  Haller,  Senac,  and  Zinn,  were 
sometimes  unable  to  discover  them  ;  which  suggested  an  idea, 
that  when  an  injection  was  infused  into  the  cavities  of  the  heart 
the  vessels  were  torn,  and  that  it  did  not  escape  through  natural 
openings.  When  \he?,Q  foramina  were  injected,  they  were  found 
under  various  circumstances  as  to  their  size  and  situation  ;  and 

*  "  Observations  on  the  Foramina  Thebesii  of  the  Heart,"  by  John  Abernethy.    Philoso- 
phical Transactions,  1 798. 
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Chap  I.  Haller  observed  that  the  injection,  for  the  most  part,  escaped 
into  the  right  cavities  of  the  heart.  It  also  remains  unexamined 
whether  these  foramina  belong  both  to  the  arteries  and  veins,  or 
respectively  to  each  set  of  vessels. 

It  is  from  an  examination  of  these  openings  in  deceased  sub- 
jects that  a  solution  of  such  difficulties  may  probably  be  obtained. 
Whoever  reflects  on  the  circumstances  under  which  the  principal 
coronary  vein  terminates  in  the  right  auricle  of  the  heart,  will 
perceive  that  an  impediment  to  the  flow  of  blood  through  that 
vessel  must  occasionally  take  place  ;  but  the  difficulty  will  be 
much  increased  when  the  right  side  of  the  heart  is  more  than 
ordinarily  distended,  in  consequence  of  obstruction  to  the  pulmo- 
nary circulation.  Indeed,  it  seems  probable  that  such  obstruc- 
tion, by  occasioning  a  distended  state  of  the  right  side  of  the 
heart,  and  thus  impeding  the  circulation  of  the  nutrient  vessels 
of  that  organ,  would  as  necessarily  occasion  corresponding 
disease  of  it,  as  an  obstruction  to  the  circulation  in  the  liver 
occasions  disease  in  the  other  abdominal  viscera,  were  it  not  for 
some  preventing  circumstances;  which  I  now  proceed  to  explain. 

Having  been  attentive  to  some  very  bad  cases  of  pulmonary 
consumption  from  a  desire  to  witness  the  efifects  of  breathing 
medicated  air  in  that  complaint,  I  was  led  to  a  more  particular 
examination  of  the  hearts  of  those  patients  who  died.  In  these 
cases  I  found  that  by  throwing  common  coarse  waxen  injection 
into  the  arteries  and  veins  of  the  heart,  it  readily  flowed  into  the 
cavities  of  that  organ  ;  and  that  the  left  ventricle  was  injected 
in  the  first  place,  and  most  completely.  When  the  ventricle  was 
opened,  and  the  effused  injection  removed,  the  Foramina  Thehesii 
appeared  both  numerous,  large,  and  distended,  with  the  different 
coloured  wax  which  had  been  impelled  into  the  coronary  arteries 
and  veins.  Upon  eight  comparative  trials,  made  by  injecting 
the  vessels  of  hearts  taken  from  subjects  whose  lungs  were  either 
much  diseased,  or  in  a  perfectly  sound  state,  I  found  that  in  the 
former,  common  injection  readily  flowed  in  the  manner  which  T 
have  described  into  all  the  cavities  of  the  heart,  but  principally 
into  the  left  ventricle,  whilst  in  many  of  the  latter  I  could  not 
impel  the  least  quantity  of  such  injection  into  that  cavity.' 

'   In  the  Catalogue  of  the  Muwum  of  St.        one  of  the  Foramina  ThcbeRluH  openn  Into 
nartholomew'n  llonpital,   mention  In  mn<lo        one  niihtt  Columntr  Carnttr! 
of  a  proparation  "f  an  '>x\  h<'nrt.  In  which  ^ 
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No  stethoscopic  observer  has  recognised  the  sounds  of  the  coro-     chap.  r. 
nary  arteries,  though  it  is  well  known  that  they  pulsate  like  The  Puise  of 
other  arteries.     "  Experiments  made  upon  the  arteries,  and  even  arteries!"^'^^ 
upon  very  small  vessels,  as  the  mammary  arteries,  have  satisfied 
me  that  they  all  beat  at  the  same  time,  as  also  the  coronary 
artery ;    although  eminent  men   have  told  us  that  this  little 
artery  is  different  from  the  others  in  this  respect,  but  having 
opened  it  at  different  times,  I  always  found  that  it  spurts  at  the 
time  of  the  heart's  contraction,  and  that  the  blood  runs  slowly  Haiier's 
at  the  time  of  its  relaxation."  ^nThe'Son 

All  these  peculiarities  in  the  anatomy  of  the  coronary  arteries  oft^e^iood, 
merit  a  careful  consideration,  when  investigating  the  diseases  of 
the  heart ;  more  especially  those  ailments  which  have  been  en- 
tirely overlooked  by  pathological  writers, — diseases  to  which  I 
shall  particularly  refer,  when  considering  the  influence  of  the 
action  of  the  muscles,  on  the  circulation. 

When,  therefore,  it  is  considered,  that  of  the  numerous  pa- 
thological conditions  of  the  coronary  arteries,  no  attempt  has 
ever  been  made  to  recognise  them  by  physical  signs,  whatever 
these  signs  may  be,  it  is  evident  that  they  must  have  been  con- 
founded with,  and  attributed  to,  diseases  of  other  parts  of  the 
heart. 

Having  shown  the  contrivances  by  which  the  coronary  arteries  The  coronary 
provide  the  tissues  of  the  heart  with  a  constant  supply  of  blood,  ^^'"^ 
we  are  next  led  to  inquire,  by  what  mechanism  the  coronary 
veins  carry  on  the  venous  circulation. 

The  coronary  veins,  in  a  similar  manner  to  the  coronary 
arteries,  are  protected  along  their  course  from  any  influence  of 
the  contractions  of  the  muscular  parietes  of  the  heart,  and  their 
termination  in  the  right  auricle  is  one  of  the  striking  peculiari- 
ties in  the  coronary  circulation. 

Although  there  may  be  a  regurgitation  of  the  venous  blood 
into  the  two  cavte  veins,  caused  by  the  contractions  of  the  right 
auricle,  any  reflux  of  the  venous  blood  into  the  great  coronary 
vein  is  completely  guarded  against ;  that  vessel  having  a  semi- 
lunar valve  placed  at  its  mouth.  By  this  mechanism,  no  venous 
blood  can  pass  from  the  auricle  into  the  coronary  vein  during 
the  auricular  contractions ;  and,  at  the  same  time,  a  provision  is 
made  by  the  sinus  venosus  for  receiving  whatever  blood  may 
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use  of. 


JeflFrey's  Ob- 
Bcrrations  on 
the  Heart. 


flow  into  the  gi'eat  venous  trunk  during  the  closure  of  its  mouth. 
This  sinus,  or  enlargement  of  the  coronary  vein,  seems  to  be 
intended  to  perform  the  office  of  areceptaculum.  It  is  so  placed, 
in  relation  to  the  ventricle  and  auricle,  that  their  systole  and 
diastole  cannot  influence  its  circulation,  and  it  receives  the  blood 
coming  from  all  the  venous  branches  into  the  trunk,  until  its 
mouth  is  again  opened  by  the  auricular  diastole  ; — thus,  any 
over-distention  of  the  veins  in  the  substance  of  the  heart  is  care- 
fully guarded  against — a  circumstance  which  would  inevitably 
take  place,  were  there  no  sinus. 

"  In  general,  throughout  the  system,  it  may  be  observed,  that 
the  blood  in  the  veins  flows  in  an  opposite  direction  to  that  in 
the  arteries,  so  that  the  two  streams  of  blood  are,  as  it  were, 
opposed  to  each  other.  But,  the  current  of  the  blood  in  the 
large  branches  of  the  coronary  veins,  which  are  placed  alongside 
the  coronary  arteries,  runs  in  the  same  direction  with  the  blood 
in  the  arteries." 

From  the  arrangement  of  the  coronary  vessels  it  may  be  readily 
understood  how  disturbances  in  their  functions  m«ay  be  materi- 
ally affected,  when  the  cavities  of  the  heart  become  congested,  or, 
when  morbid  changes  are  going  on  in  any  of  its  different  struc- 
tures— a  circumstance  which  has  hitherto  excited  but  little  atten- 
tion from  pathological  inquirers. 


T]ic  fl1»ros  of 
th*"  miidHex, 


The  Muscles  of  the  Heart. 

Destined  to  propel  the  blood,  not  only  through  the  lungs,  but 
throughout  the  whole  body,  the  muscles  form  an  essential  ele- 
ment in  the  composition  of  the  heart. 

Though  these  muscles  have  the  general  characters  of  the 
voluntary  muscles,  yet  than  fibres  are  smaller,  shorter,  and  more 
compact.  'J'hey  have  scarcely  any  cellular  tissue  interposed 
between  them  ;  they  freely  anastomose,  crossing  each  otlier  in 
various  directions,  forming  a  complete  muscular  network. 

From  the  direction  of  their  fibres,  these  muscles,  when  they 
contract,  greatly  diminish  tlie  diameter  of  the  cavities  whicli  they 
encircle,  and  they  have  no  antagonist  fibres  to  act  in  an  opposite 
direction,  like  the  nniscles  ot*  the  other  organs  of  organic  life. 
"  The  substances  which  are  contained  in  the  cavities  to  which 
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they  belong  are  the  antagonists  of  the  muscles  of  the  heart."     chap.  i. 
The  fibres  are  arranged  in  "  bundles,"  the  bundles  are  enclosed  Bichat. 
in  a  delicate  capsule,  and  are  formed  into  lamince.     The   left  Their  lami- 
ventricle  is  composed  of  six,    the  right  ventricle  of  three  la- 
minae ;  and  the  left  auricle   has  more  laminae  than  the  right 
auricle.     Thus,  the  muscular  power  of  the  two  ventricles,  and  of 
the  two  auricles,  is  suited  to  the  office  in  the  circulation  which 
is  assigned  to  each. 

"  All  the  fibres  of  the  muscles  of  the  heart,  whatever  be  their  ^^^  ^^-  ^ 
length,  position,  or  direction,"  observes  Gerdy,  "  form  nooses, 
the  convexities  of  which  point  towards  the  apex  of  the  heart, 
■and  are  more  or  less  superficial  at  one  of  their  extremities  thtin 
at  the  other."  This  peculiar  arrangement  of  the  muscular  fibres  Gerdy. 
of  the  heart  contributes,  it  is  not  improbable,  to  the  power  of  the 
heart  in  circulating  the  blood  ;  in  like  manner  as  particular 
arrangements  have  been  contrived  in  the  links  of  chains  to  give 
them  additional  strength. 


Fig.  8. 

The  number  of  the  muscular  fibres  increase  in  proportion  to  5,"^''^^^^^^ 
the  vigour  of  the  heart's  action  ;  and  in  diseases  the  parietes 
often  acquire  great  thickness.  This  is  remarkable  in  aneurisms, 
where  the  thickness  of  the  aneurismal  sac  may  be  considered  as 
an  effort  of  the  "  vis  medicatrix,''^  to  enable  the  sac  to  withstand 
the  force  of  the  currents  of  the  blood.  A  similar  effort  of  the 
economy  is  observed  in  the  uterus,  when,  during  pregnancy,  its 
muscular  fibres  are  greatly  increased,  in  order  to  assist,  at  the 
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Their  colour. 


Bichat. 


Their  nerve*. 


Retnack. 

Their  actions 
are  un<"»*a«- 


ing. 


time  of  parturition,  the  expulsion  of  the  child.  And  when  the 
urethra  becomes  contracted,  an  increase  takes  place  in  the 
muscular  tissue  of  the  bladder,  more  force  being  then  required 
to  expel  the  urine. 

As  the  muscles  of  the  heart  increase  in  size,  they  likewise 
increase  in  density^  becoming  in  the  aged  so  tough  and  coriaceous, 
that  they  can  only  contract  slowly  and  are  easily  fatigued. 

The  muscles  of  the  heart  are  more  abundantly  supplied  with 
blood-vessels  than  any  of  the  other  organs  of  organic  life-^ — a 
larger  supply  of  the  vital  fluid  being  required  to  enable  them  to 
perform  their  unceasing  action. 

In  colour  the  muscles  of  the  heart  vary  at  the  different  times 
of  life,  being  of  a  pale  red  in  childhood,  becoming  more  and  more 
of  a  deeper  red,  until  about  the  twentieth  year,  after  which  period 
they  gradually  become  paler.  The  intensity  of  red  colour  also 
varies,  according  to  the  vigour  and  strength  of  the  muscles ;  and 
it  is  never  precisely  the  same  in  two  subjects.  "  In  general, 
those  who  die  of  dropsies  and  chronic  diseases  have  the  muscles 
very  pale  ;  whereas  in  acute  diseases,  and  where  death  has  been 
sudden,  the  colour  of  the  muscles  is  little  changed.  In  the 
aged,  the  muscles  of  the  heart  acquire  a  yellowish  and  fatty 
appearance ;  but  this  does  not  depend  on  fat,  but  arises  from 
the  absence  of  the  colouring  matter  of  the  blood."  All  these 
varieties  in  the  colour  of  the  muscular  tissue  are  essential  to  be 
kept  in  view,  when  investigating  the  morbid  changes  in  the 
muscles  of  the  heart. 

The  muscles  of  the  heart  are  plentifully  supplied  with  nerves ; 
numerous  filaments,  derived  from  the  cardiac  plexus,  penetrate 
the  substance  of  the  heart,  inosculate  with  one  another,  and  have 
numerous  ganglia. 

There  is  an  essential  difference  in  the  function  of  the 
muscles  of  the  heart,  from  that  of  all  other  organs,  except  those 
of  respiration — they  have  no  repose,  their  unceasing  action  being 
absolutely  necessary  for  the  continuation  of  life.  "  How  is  it," 
says  the  illustrious  Ilaller,  "  that  the  heart,  with  its  incessant 
motion  during  bo  many  years  as  there  are  in  a  lifetime,  during  so 
many  days  as  there  are  in  a  year,  and  when  in  eacli  hour  it  con- 
tracts not  mucli  less  tlian  five  thousand  times,  never  resting,  but 
contraction  perpetually  succeeding  repletion, — liow  is  it  that  the 
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heart  is  neither  fatigued  nor  pained  by  so  excessive  an  action, —     chap.  i. 
an  action  which  no  other  muscle  could  endure  even  for  a  few 

hours?"  Haller. 

Another  remarkable  feature  in  the  functions  of  the  muscles  of  Their  ryth- 
the  heart  is,  that  they  contract  the  cavities  of  the  two  hearts  in 
a  regular  order ;  the  two  auricles  and  the  two  ventricles  contract- 
ing and  dilating  alternately :  this  rythmic  action  continues, 
not  only  after  the  heart  has  been  removed  from  a  living  animal, 
but  even  when  it  has  been  cut  in  halves ;  one-half  comprising  the 
two  auricles,  and  the  other  the  two  ventricles ;  the  rythmic  action 
continues  in  the  auricles,  but  ceases  in  the  ventricles,  so  that  the 
rythmic  action  appertains  alone  to  the  auricles.  Voikman. 

This  power  of  the  heart,  which  was  called  by  Galen  "  pulsive," 
is  a  power  with  which  no  other  organs,  except  those  of  respiration, 
are  endowed ; — it  resides  in  the  heart  itself,  and  can  only  be  ex- 
plained by  admitting  that  the  heart  is  provided  with  a  separate 
and  special  nervous  system. 

The  action  of  the  heart  may  therefore  be  said  to  be  compound,  The  com- 
and  to  consist  of  two  distinct  movements — movements  which  are  of  the  heart" 
combined  together  in  order  to  execute  one  great  function. 

In  the  first  movement,  the  auricle  and  ventricle  of  each  heart  The  first 

.  .  .  movement. 

act  separately — each  auricle  propelling  its  contents  into  its  cor- 
responding ventricle,  and  each  ventricle  propelling  its  contents 
into  the  arteries. 

The  second  movement  is  common  to  both  hearts,  the  two  The  second 

.   ,  -it  .   ,  .  .        ,  movement. 

auricles  and  the  two  ventricles  acting  simultaneously. 

Without  this  rythmic  action  of  the  two  hearts,  it  is  evident 
that  the  circulation  could  not  go  on  ;  for  however  numerous  may 
be  the  changes  which  take  place  in  the  currents  of  the  blood, 
both  in  the  "greater"  and  "lesser"  circulation,  it  is  quite  cer- 
tain, that  the  quantity  of  the  black  blood  entering  the  heart,  and 
of  the  red  blood  leaving  it,  must  be  always  equal. 

Thou<?h  the  circulation  of  the  blood,  in  both  its  circles,  be  pre-  Their  influ- 

°  ^  _         ^  '  ^  '         ^  ence  in 

served  uniform,  yet,  in  diseases  of  the  heart,  either  of  its  move-  diseases. 
ments  may  be  disturbed.  The  alternate  action  of  the  auricle  and 
ventricle  of  one  of  the  hearts  may  be  changed,  from  alterations 
in  the  currents  of  the  blood  which  passes  through  it ;  or  the 
synchronous  action  of  the  two  auricles  and  the  two  ventricles 
may  be  changed,  when  the  nervous  system  of  the  heart,  on  whicli 
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chap^  I  that  movement  depends,  is  disordered.  The  rythmic  action  may 
continue,  but  the  pause  between  the  auriculo-ventricular  contrac- 
tions may  vary. 
The  peculiar  To  these  fuuctions  of  the  muscles,  may  be  attributed  many 
their  diseabcs.  remarkable  features  in  the  diseases  of  the  heart.  It  is  easy  to 
comprehend,  how,  when  they  have  been  excited  to  inordinate 
action,  that,  as  they  have  no  repose  to  enable  them,  like  the 
voluntary  muscles,  to  recover  the  effects  of  fatig\ie,  changes 
must,  sooner  or  later,  take  place  in  their  structure,  which  do  not 
occur  in  those  muscles  which  remain  in  a  state  of  perfect  rest 
after  having  been  fatigued.  Hence,  as  will  be  subsequently 
pointed  out,  whenever  the  heart's  muscles  have  been  over-ex- 
cited, a  circumstance  which  frequently  happens,  they  require  a 
distinct  system  of  treatment.  It  is  this  unceasing  action  of  the 
muscles  which  has  a  great  influence  in  modifying  the  diseases  of 
the  other  tissues  which  enter  into  the  composition  of  the  heart ; 
for,  when  either  the  external  covering  or  internal  membrane,  the 
pericardium  or  endocardium  becomes  inflamed,  the  inflammation 
cannot  fail  to  be  much  increased  by  the  unremitting  action  of 
the  heart. 

"  It  is  remarkable  that  the  muscles  of  organic  life  are  not  ex- 
cited by  powerful  stimulants,  or  by  injuries  of  the  brain,  as  those 
of  animal  life.  We  constantly  see  convulsions  and  paralysis  of  the 
muscles  of  the  extremities,  but  how  seldom  movements  of  the 
chest  and  abdomen.  How  unlikely,  therefore,  it  is  that  the 
muscles  of  the  heart — the  centre  of  life — can  ever  be  convulsed 
Biihhu  or  paralyzed  from  diseases  of  the  nervous  system." 

The  Nerves  of  the  Heart. 

Hitherto  we  have  been  contemplating  the  great  function  of 

the  circulation  of  tlie  blood,  as  carried  on  ])y  a  simple  hydrauli(; 

engine  ;  but,  like  every  otlier  apparatus  forming  a  component 

part  of  the  animal  structure,  the  heart  is  under  the  influence  of 

the  nervous  system. 

rh.y  life .ic        The  nerves  of  the  heart  are  derived  from  two  sources, — from 

two  nourcM.    the  par  vagum,  and  the  great  sywpathetic — or  from  the  ccrebro- 

Thflmr.iiv     Kpinal  and  ganglionic  Hystems.      In  the  embryo  it  is  by  tiie  de- 

fomici  in  the  vclopment  of  the  cardiac  ganglion  where  tlie  great  nervous  system 

rrnhr)" 
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commeuces ;  so  that  the  heart  has  been  considered  by  physiolo-  <^hap.  i. 
gists  as  the  punctum  saliens  of  life.  This  important  organ  is 
therefore  more  or  less  under  the  influence  of  the  brain,  is  supplied 
with  motor  and  sensory  nerves  from  the  spinal  chord,  and  like- 
wise by  nerves  from  the  ganglionic  system,  by  which  it  is  asso- 
ciated with  the  organs  of  organic  life. 

From  the  cardiac  plexus  branches  are  distributed  to  the  dif-  Jjonof^" 
ferent  tissues  of  the  heart,  and  numerous  filaments  are  sent  to  the  cardiac 

'  ^  ^  ,        nerves. 

muscles,  penetrate  the  muscular  tissue,  freely  inosculate  with 
each  other,  and  are  remarkable  for  the  number  of  their  ganglia.  Remack 

"  All  the  ganglionic  nerves  which  penetrate  the  muscles  of 
organic  life,"  observes  the  learned  Bichat,  "  are  not  destined  for 
these  muscles  alone,  but  numerous  filaments  belong  to  the 
arteries.  These  filaments  form  around  the  arteries  a  distinct 
nervous  membrane.  I  compare  this  nervous  membrane  to  the 
cellular  envelope  which  is  formed  round  the  arteries,  and  which 
is  distinct  from  that  cellular  tissue  which  surrounds  them." 

That  the  heart  is  provided  with  a  special  nervous  system,  and  The  heart  is  a 
that  it  may  be  legitimately  considered  as  a  "  central  nervous  vous  organ. 
organ,"  is  corroborated  not  only  from  the  cardiac  ganglion  being 
the  first  part  of  the  nervous  system  which  is  formed  in  the  embryo, 
from  its  numerous  ganglia  in  the  different  tissues  of  the  heart,  but 
also  from  the  heart  continuing  to  palpitate  after  the  functions  of 
the  brain  have  ceased,  and  from  its  rythmic  action  continuing  after 
it  has  been  removed  from  a  living  animal.     And  further,  if  the  P^iget 
trunk  of  the  par  vagum  be  galvanized,  the  action  of  the  heart 
ceases  ;  but  if  the  cardiac  plexus  be  galvanized,  its  action  is 
increased. 

This  character  of  the  cardiac  plexus  confirms  Bichat's  opinion, 
that  the  muscles  of  the  heart  are  never  paralyzed  nor  convulsed ; 
and  I  am  inclined  to  believe  that  they  are  never  affected  with 
acute  rheumatism,  rheumatic  inflammation  being  seated  in  the 
pericardium. 

The  structure  of  the  nervous  system  of  the  lower  animals  fur-  illustrated  in 

.  /v        1       1         '^^  nervous 

ther  strengthens  the  opinion  which  I  have   now  offered,  that  system  of 
the  heart  is  to  be  considered  a  "  central  nervous  organ."     In 
many  of  the  invertebrata  nervous  centres  consisting  of  detached 
ganglia,  or  connected  by  nerve  fibres,  are  placed  in  different 
parts  of  their  body,  each  of  the  ganglia  supplying  a  particular 


32  THE  STRUCTURE  AND 

Chap.  I  part,  which  part  can  act  separately,  or  in  conjunction  with 
others.  Each  organ  is  independent  of  the  brain,  and  can  live 
after  it  has  been  separated  from  it,  but  whilst  the  body  of  the 
animal  remains  entire,  all  the  organs  perform  their  functions 
conjointly. 
DifterenccR  in      rjy^^  influence  of  the  brain  on  the  orofans  of  oro^anic  life  is  very 

the  influence  ,  .  . 

of  ihe  brain    different  from  its  influence  on  those  of  animal  life  ;  hence  it  has 

and  organic  been  wiscly  ordaiucd  that  when  the  brain  is  injured  or  diseased, 
the  voluntary  muscles  may  become  paralyzed,  or  may  be  aff'ected 
with  convulsions,  but  those  which  are  involuntary — those  of 
organic  life — are  never  similarly  affected,  so  that  the  functions 
necessary  for  the  support  of  the  body  may  go  on  uninterruptedly. 
This  difference,  in^the  influence  of  the  brain  on  the  organs  of  ani- 
mal and  organic  life,  is  also  illustrated  by  the  effects  of  medicinal 
substances,  such  as  opium  or  alcohol.  A  person  under  the  in- 
fluence of  opium  or  alcohol  loses  the  power  of  the  voluntary 
muscles,  and  is  unable  to  use  his  limbs,  but  yet  the  heart  con- 
tinues to  act  with  regularity.  On  the  other  hand,  during  the 
morbid  action  of  the  muscles  of  organic  life,  such  as  in  those 
wliich  takes  place  in  palpitation  and  in  vomiting,  not  only  the 

Bichat  brain  but  the  muscles  of  animal  life  are  seldom  affected. 

tiensibiiity  of  The  heart  has  little  sensibility  during  health,  and  its  sensibility 
is  seldom  increased  in  disease.     Harvey  once  met  with  an  in- 

CuiMj  men-  "^ 

lioned  by       staucc  whcrc  the  heart  was  exposed  to  view,  in  consequence  of 

ilarvey.  ,  i         •         i  •  /\      •      •        •  i       i 

the  sternum  havnig  become  carious.     (Jn  UTitating  the  heart,  it 

caused  little  uneasiness,  being  scarcely  observed  by  the  patient; 

thus  exemplifying  what  may  be  frequently  noticed,  that  when 

the  heart  is  even  seriously  disturbed,  there  is  little  or  no  local 

pain,  the  uneasiness  in  breathing  and  the  other  symptoms  arising 

from  changes  in  the  distribution  of  the  blood. 

Tb«eardiae         However  independently  the  cardiac  plexus  may  perform  cer- 

dated  with     tain  fuuctions,  yvX  there  are  other  functions  of  the  heart  which 

and  cerebr"-"^  are  associated  with  the  cerebro-spinal  and  ganglionic  systems. 

ictn^'"^"       Whilst,  therefore,  we  are  inquiring   into  the  functions  of  the 

heart,  we  must  not  only  lake  into  consideration  those  functions 

which  depend  upon  and  an;  regulated  by  the  cardiac  plexus,  but 

also  those  which  are  under  the  influence  of  the  cerebro-spinal 

and  the  ganglionic  syslenjK  ;  and  althotigh  the  influence  of  these 

Hystems  upon  the  heart  be  less  powerful  than  the  influence  of 
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the  cardiac  plexus,  yet  that  influence  is  pointed  out  by  many    chap.  i. 
phenomena  both  in  the  healthy  and  the  diseased  condition  of 
the  circulation. 

Recapitulation. 

Ist^  That  the  heart  receives  the  blood  from  the  two  cavce  veins, 
mixes  it  with  the  chyle,  propels  it  through  the  lungs,  and  after 
being  oxygenated  in  the  lungs,  and  returned  to  the  heart,  it  is 
circulated  thi'oughout  the  body. 

2dli/j  The  capacity/  of  the  cavities  of  the  heart  varies  at  dif- 
ferent times ;  the  heart  receiving  and  ejecting  more  blood  at  one 
time  than  at  another. 

Sdli/,  That  the  heart  is  a  double  organ,  each  heart  performing 
distinct  functions,  and  each  having  different  diseases. 

4thli/,  That  there  are  two  bloods,  the  red  and  the  black  blood, 
which  materially  differ  from  each  other  both  in  quality  and 
quantity. 

5thl7/,  That  the  blood  flows  in  two  circles,  "  the  greater  and 
the  lesser  circulation,"  and  notwithstanding  the  diflerence  in  the 
length  of  the  two  circles,  means  are  provided  so  that  the  quan- 
tity of  blood  entering  the  heart  and  leaving  it  shall  always  be 
the  same. 

QthlT/,  That  the  two  audible  sounds  are  caused  by  the  currents 
of  the  blood,  passing  through  the  cavities  of  the  heart. 

IthlT/,  That  the  impulse  is  caused  by  the  "tilting"  of  the  heart. 

Sthli/,  That  the  auriculo -ventricular  valves  of  each  heart  per- 
form very  different  offices ;  the  valves  of  the  right  heart  permit- 
ting the  regurgitation  of  the  venous  blood,  when  the  pulmonary 
artery  is  congested  ;  and  those  of  the  left  heart  preventing  any  of 
the  arterial  blood  regurgitating  into  the  pulmonary  veins. 

^thly.  That  to  prevent  the  regurgitation  of  the  aortic  blood 
into  the  left  ventricle,  in  some  animals,  there  are  supernumerary 
valves. 

lOthly,  That  the  coronary  arteries  are  remarkable,  in  their 
origin,  in  their  course,  and  in  their  distribution. 

llthly.  That  the  pericardium  is  composed  of  two  distinct 
laminsB,  the  exterior  being  a  serous  membrane,  and  the  interior 
a  fibrous  membrane. 
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Chap.  I.  12thl^j  That  the  endocardium,  whilst  it  has  a  certain  analogy 

to  the  serous  membranes,  is  to  be  considered  a  membrane  sui 
generis. 

\^thly,  That  the  action  of  the  heart  is  compound — in  one  move- 
ment the  black  blood  passes  from  the  right  auricle  into  the  right 
ventricle,  and  the  red  blood  passes  from  the  left  auricle  into  the 
left  ventricle ;  in  the  other  movement  the  two  auricles  and  the 
two  ventricles  act  simultaneously. 

I4:thli/y  That  the  heart,  besides  being  supplied  with  nerves  from 
the  cerebrospinal  and  ganglionic  si/stems,  has  a  special  nervous 
system,  and  ought  to  be  considered  as  a  central  nervous  organ. 
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CHAPTEK  II. 


ORGANS  EMPLOYED  TO  REGULATE  THE  CIRCULATION. 

The  heart  alone  not  sufficient  to  circulate  the  blood ;  variations  in  the  supply 
of  blood  to  different  organs ;  the  organs  besides  the  heart  which  regulate 
the  distribution  of  the  blood.  The  arteries:  differences  in  the  mode  of 
their  distribution;  differences  in  their  length;  and  in  the  angles  at  which 
they  leave  the  parent  trunk ;  their  different  modes  of  ramifying ;  differ- 
ences in  their  course ;  their  tortuosities;  their  anastomoses  ;  their  plexus. 
The  venous  system :  differences  in  the  venous  and  arterial  systems.  The 
subcutaneous  and  the  intermuscular  veins.  The  venous  sinuses  in  the 
dura  mater  and  in  the  diploe  of  the  bones.  The  tortuosities  of  the  veins  ; 
their  anastomoses  ;  their  plexus. 

Contemplating  the  structure  and  functions  of  the  central 
organ  of  the  circulation,  for  the  purpose  of  elucidating  the  nature 
of  its  various  diseases,  it  is  essential,  that  our  researches  should 
not  be  limited  to  the  functions  of  the  heart  alone,  but  that  such 
inquiries  should  be  extended  to  those  organs  which  are  intimately 
associated  with  the  heart,  and  which  materially  contribute  to  the 
distribution  of  the  blood. 

Though  it  may  be  strictly  true,  that  the  arterial  blood  flows  in  Heart  alone 

•      1  T     1  1       1  Ti  •  /..»    •  not  sufficient 

one  great  circle,  and  that  the  heart,  like  a  syringe,  has  sufficient  to  circulate 
muscular  power  to  propel  the  vital  fluid  throughout  the  whole 
system,  yet  there  are  other  physical  conditions  necessary  for 
the  due  performance  of  that  function — conditions  to  which 
we  must  constantly  refer  in  all  our  pathological  researches. 
Important  as  was  the  great  discovery  of  Harvey,  yet  it  is  ap- 
parent, from  the  differences  in  the  arrangements  which  are 
found  in  the  arteries,  in  the  veins,  and  in  the  capillaries,  that 
the  red  blood,  besides  flowing  throughout  the  body  in  a  circle, 
must  have  the  impetus  and  the  direction  of  its  currents  modified.  Variations  of 
We  therefore  find  that  it  is  not  only  indispensable,  that  a  certain 
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Chap.  II.    quantity  of  blood  be  sent  to  every  part  of  the  body,  but  that  the 
blood  to  dif-    ^^^PP^y  ^^  ^^^®  different  organs  be  variously  changed.     In  some 
ferent  organs,  organs,  it  is  requisite  that  such  supply  be  equal  and  uniform, 
■whilst  in  others  it  is  necessary  that  on  certain  occasions  the 
quantity  of  the  vital  fluid  be  either  diminished  or  increased. 
Supply  to  the     Of  the  first  of  these  conditions,  there  is  an  example  in  the  hrain^ 
form ; "and  to  for  the  duc  performance  of  whose  functions,  the  circulation  must 
tiMu^es*^"*^     be  uniform ;  and  of  the  other,  we  have  an  illustration  in  the 
erectile    tissues,    those   being   employed   in    certain   parts   for 
the  sole  purpose  of  varying  or  altering  their  form,  in  order  to 
facilitate  the  organs,  to  which  they  belong,  to  perform  a  particular 
function.    Hence  the  erectile  tissue  of  the  nipple  becomes  in- 
jected with  blood,  to  enable  the  infant  to  withdraw  the  milk 
from  the  lacteal  tubes. 
The  circuia-        Biit  the  officc,  either  of  diminishing,  or  of  increasing  the  quan- 
fied  by^Uai    tity  of  blood,  iu  Certain  parts  of  the  body  at  particular  times,  is  a 


causes. 


function  of  the  circulation  not  depending  alone  upon  the  heart, 
but  also  on  the  nervous  system.  When  food  is  taken  into  the 
stomach,  its  vessels  become  more  replete  with  blood.  When  the 
intellectual  powers  are  excited,  an  additional  quantity  of  blood 
flows  into  the  brain  :  the  same  takes  place  in  the  erectile 
tissue  of  the  corpora  cavernosa^  and  in  the  vessels  of  the  uterus 
and  testes,  whenever  these  organs  are  called  upon  to  perform 
their  respective  functions. 

In  like  manner,  we  shall  find  that  the  heart  itself  requires  a 
different  quantity  of  blood  in  its  various  conditions ;  hence  it 
becomes  an  interesting  subject  of  inquiry  to  discover  how  that 
supply  of  the  vital  fluid  to  the  heart  is  furnished  with  the  re- 
quisite regularity  ; — a  function  which,  I  shall  endeavour  satisfac- 
torily to  demonstrate,  is  performed  by  the  muscles  or  organs  of 
active  motion. 
orRans  om-         ^^^  *^^"*^  modifying  the  distribution  of  the  blood,  it  will  appear, 
piovfvi  ill  the  tliat,  ])esid('s  the  influence  of  the  nervous  system,  there  arc  em- 
t.cid.-H t!io     i)lovcd  no  less  than  five  other  orcfans,  as  well  as  the  heart:  the 
arteries^  the  capillaries^  inG  veinSy  the  muscles^  or  organs  of  active 
motion,  and  the  respiratory  organs.     The  co-operation  of  these 
difierent  organs  for  carrying  on  the  circulation  of  the  blood,  when 
the  body  is  in  health,  renders  it  essential,  tliat  in  prosecuting 
our  pathological  researches,  tlie  share  whieh  each  of  tliem  has 
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ill  executing  that  important  function  should  be  separately  consi-  chap.  ii. 
dered  ;  for  it  is  evident,  that,  as  the  healthy  circulation  depends 
on  the  due  performance  of  the  natural  functions  of  these  different 
organs,  so  it  will  happen  that  disorders  of  the  heart  must  modify 
their  functions ;  and,  on  the  other  hand,  that  changes  in  their 
functions  must  influence  the  functions  of  the  heart. 

When  investiffatins:  this  interestino^  subject,  comparative  ana-  Advantages 
tomy  anords  great  assistance ;  peculiarities  in  the  sanguiierous  comparative 
system  being  found  in  different  tribes  of  animals,  varying  in  ^°^  ^"^'  . 
particular  organs,  according  to  the  element  in  which  they  dwell, 
— whether  inhabitants  of  the  air  or  the  waters — whether  amphi- 
bious, graminivorous,  or  carnivorous, — whether  remarkable  for 
speed  like  the  deer,  or  slow-moving  like  the  sloth, — whether 
the  bird  that  flies  near  the  surface  of  the  earth,  or  the  eagle  that 
soars  many  thousand  feet  above  it, — or  whether  the  fish  that  lives 
in  shallow  water,  or  the  whale  that  descends  to  a  vast  depth 
below  the  surface  of  the  ocean.  To  enable  these  different  tribes 
of  animals  to  execute  the  purposes  for  which  they  are  destined 
in  the  creation,  remarkable  peculiarities  are  found  in  the  arrange- 
ment of  the  sanguiferous  system  ;  a  knowledge  of  which  will 
materially  assist  in  elucidating  the  great  function  of  the  circula- 
tion of  the  blood. 


The  Arteries. 

The  arteries,  whether  by  an  elastic  power  alone,  or  by  elas- 
ticity and  muscularity  combined,  lend  the  heart  an  important 
aid  in  conveying  the  blood  to  the  capillaries.  I  have  already 
stated,  that  it  is  not  requisite  that  the  red  blood  should  be 
transmitted  to  all  parts  of  the  body  with  the  same  velocity, 
or,  that  the  supply  to  the  different  organs  should  be  at  all  times 
uniform.  These  purposes,  as  well  as  to  provide  for  the  exigencies 
which  certain  organs  may  demand,  when,  from  our  habits  or 
avocations,  the  circulation  becomes  disturbed,  are  all  fulfilled  by 
particular  modes  in  the  distribution  of  the  arteries.  And  the 
coats  of  the  arteries  are  beautifully  contrived,  by  their  elasticity, 
to  admit  either  of  an  increase,  or  of  a  diminution  in  their  calibre, 
by  which  they  can  accommodate  themselves  to  the  constant 
changes  which  are  taking  place  in  the  currents  of  the  vital  stream. 
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CBAr  II.  As  the  heart  has  not  the  power  to  direct  any  extra  quantity 
of  blood  more  to  one  part  of  the  body  than  to  another,  that  office 
is  performed  by  various  contrivances  in  the  arrangement  of  the 
arteries,  by  which  the  impetus  of  the  blood's  stream  is  increased, 
or  diminished,  and  also  by  changes  in  the  functions  of  the  proper 
vessels  of  the  organs, — their  vasa  propria, — being  influenced 
and  regulated  by  the  nervous  system.  The  arteries  also,  are  as 
essential  for  carrying  on  the  circulation  as  the  heart  itself. 
When  the  arteries  of  a  limb  become  diseased,  the  limb  perishes, 
whereas  great  changes  may  take  place  in  the  structure  of  the 
,     heart,  and  still  the  blood  continues  to  be  circulated  through  the 

Burns  on  the  ...  .  .  . 

heart.  artcrics  with  sufficient  regularity  for  the  maintenance  of  life. 

DiflFercnce  in  The  Ungth  of  different  arterial  trunks, — the  different  angles  at 
eir  eng  i.  .^|jj^|j  ^j^^  branches  leave  the  trunks, — the  tortuosities  of  differ- 
ent trunks, — the  anastomoses  and  plexuses  of  arteries, — the 
varieties  in  the  course  of  arteries,  and  in  their  calibre, — the 
different  modes  in  which  they  ramify, — are  peculiarities  of 
arrangements  in  the  arteries,  all  of  which  are  calculated  to 
modify  the  circulation  of  the  blood  in  particular  organs. 

Different  'pfi^  raiuifications  of  arteries. — The  different  modes  in  which 

modt  s  in  .  */      .  .  , 

whicharteries  artcrics  ramify  in  the  various  tissues  is  very  remarkable.  Thus,  the 

m  m  1  f  V 

arteries  of  the  intestines  have  been  compared  to  the  branches  of 
a  tree,  those  of  the  tongue  to  a  hair  pencil,  those  of  the  liver  to 
a  star,  those  of  the  spleen  to  a  sprinkling  brush,  those  of  the 
choroid  plexus  to  a  lock  of  hair,  those  of  the  schneiderian  mem- 
brane to  a  trellis-work,  and  those  of  the  muscles  to  a  bunch  of 
twigs.  But  the  office  for  which  each  of  these  peculiar  modes 
of  ramifying  is  intended  is  not  known  ;  though,  doubtless,  they 
Ruyich         must  effect  great  changes  in  the  circuhation  of  the  blood. 

A  remarkable  difference  in  the  length  of  arteries  is  exemplified 
in  the  renal  and  spermatic  vessels. 

Fn  thi- anfjicH       Ij,  thc  auglcs  at  wl)ich  the  arteries  ramify,  there  are  also  cou- 
nt which  they     .  ,         ,  ,  .      .  it  rty      ^  i       •         •  i        i  i        i         «• 

ramify  hiclcrable  varictics.     "  lo  keep  up  a  velocity  in  the  blood  sulii- 

cient  for  the  parts  and  no  more,  nature  has  carried  the  angles  of 
the  origin  of  arteries  to  different  distances  from  thc  source  of 
circulation."     The  intercostal  arteries  divide  at  right  angles, 

T.iH.r. n..  m  and  thc  spcrmatic  arteries  at  a  very  obtuse  angle.  Some  arteries 
enlarge  as  they  approach  the  organ  to  which  they  are  distributed. 
**  The  arteries  of  the  placenta  evidently  increase  in  bulk  as  they 
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course. 


approach  the  placenta.     In  the  spermatic  artery  of  the  bull  it  is    chap^ii. 
an  increase  equally  evident  as  they  approach  this  gland."  Hunter. 

The  course  of  some  arteries  is  remarkable,  and  shows  the  ]^^^]^^}^ 
ingenious  contrivances  by  which  they  are  protected  from  the 
movements  of  the  contiguous  parts.  Thus  the  vertebral  arteries 
pass  through  a  hony  canal ;  the  arteries  of  the  heart  pass  along 
a  tendinous  furrow  between  the  auricles  and  the  ventricles  ;  the 
aorta  passes  through  a  tendinous  ring  in  the  diaphragm ;  the 
femoral  artery  passes  through  an  opening  in  the  tendon  of  the 
triceps  muscle;  and  the  arteries  of  the  hand  pass  under  the  strong 
aponeurosis  of  the  wrist, — by  all  which  contrivances  these  vessels 
are  protected  from  the  pressure  of  the  adjacent  muscles  during 
their  contractions. 

For  a  similar  purpose,  the  artery  in  the  tail  of  the  prehensile 
monkey  passes  through  a  canal  in  the  vertebrae,  so  that  when  the 
animal,  according  to  its  habits, 
suspends  itself  by  the  tail  on  the 
branch  of  a  tree,  the  artery  is  se- 
cure from  all  pressure,  and  the 
circulation  of  the  blood  is  not  in- 
terrupted. "  Among  the  branches 
of  trees  their  agility  is  almost 
equal  to  that  of  a  bird  ;  the 
sensible  tip  of  the  long  tail  seizes 
a  branch  with  the  facility  and 
security  of  a  fifth  hand,  whilst 
its  grasp  is  sufficiently  powerful 
to  support  the  weight  of  the  body 
as  it  swings  from  bough  to 
bough." 

The  arteries  in  the  tail  of  the 
shark  afford  another  illustration 

of  arteries  being  protected  in  those  animals  whose  habits  expose 
the  artery  to  undue  pressure.  In  this  animal  the  arteries  of  the 
tail  pass  through  a  bony  canal  of  the  vertebras,  so  that,  when  the 
creature  makes  use  of  its  tail  as  an  instrument  of  defence,  the 
-hurtful  effects  of  a  violent  blow  on  the  circulation  are  warded 
off  by  the  protection  afforded  to  the  arteries. 

In  other  animals,  such  as  the  cat^  lion,  and  sloth,  the  humeral 
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Chap^ii     artery  passes  through  a  foramen  in  the  humerus  (a,  a),  so  that 
in  these  animals,  which  grasp  their  prey,  and  hold  it  firmly  in 


The  purposes 
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museK. 


Fig  11. 


Ana*tomc)sii 
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TerUbnU 


Fig.  10. 

their  paws  for  a  lengthened  time,  the  bony  canal,  through  which 
the  artery  passes  protects  it  from  all  pressure,  and  thus  the 
circulation  in  the  vessel  is  not  impeded. 

The  anastomoses  of  arteries. — Anastomoses  are  found  in  all 
ramifying  systems,  in  the  arteries  as  well  as  in  the  veins,  in  the 
lymphatics,  and  in  the  nerves. 

The  anastomoses  of  the  arteries  fulfil  different  purposes  in  the 
economy ;  for  although  the  heart  propels  the  blood  with  a  certain 
velocity,  the  modifications  in  the  circulation  produced  by  their 
numerous  anastomoses  must  diminish  in  a  greater  or  less  degree 
the  blood's  momentum.  The  anastomoses  of  arteries,  such  as 
those  which  are  formed  by  the  coronary  arteries  of  the  hearty 
stomachy  lips,  and  iris,  and  the  inosculations  between  the  caro- 
tids, forming  "  the  circle  of  Willis,"  and  of  the  vertebrals,  form- 
ing the  basilar  artery,  are  all  modifications  in  the  distribution 
of  the  arteries,  which  serve  essential  purposes  in  the  circulation. 
In  the  heart  the  ring  formed  by  the  anastomosis  of  the  two 
large  branches  of  the  coronary  arteries,  must  enable  the  circula- 
tion in  them  to  proceed  uninterruptedly,  and  not  to  be  disturbed 

by  the  unceasing  movements  of  the 
heart's  parietes.  The  arteries  of 
the  iris  and  eyelids,  of  the  lips,  in- 
testinal canal,  and  hand,  all  afford 
examples  of  anastomosis,  by  which 
an  impediment  to  the  fiow  of  blood 
in  any  of  these  vessels  may  be 
compensated  for  by  the  supply  from 
(lie  anastomosing  branches. 

A  very  dift'erent  purpose  is,  how- 
ever, served  by  the  anastomosis  of  the  two  vertebral  arteries, 
forming  the  basilar  artery ;  and  also  by  the  nmistomosis  in  the 
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spinal  arteries^  and  though  evidently  intended  for  some  essential    chap.  ii. 
purpose,  yet  no  one  has  offered  any  explanation  of  their  use. 

The  basilar  artery  not  only  secures  a  due  supply  of  blood  to  the 
arteries  of  both  hemispheres  of  the  brain,  but  it  appears  to  me  that 
it  likewise  supplies  all  the  branches  with  a  uniform  current  of 
blood.     The  collision  of  the  two  streams  of  blood  in  the  vertebral  in  the  basilar 

•        1        1       •!  1  artery. 

arteries,  when  they  meet  m  the  basilar  artery,  must  be  very 
considerable.  If  two  billiard  balls,  moving  in  a  straight  line, 
and  with  an  equal  velocity  meet  together,  their  motion  is 
completely  destroyed.  Hence,  by  the  collision  of  the  two  streams 
of  blood  of  the  vertebral  arteries,  the  velocity  of  the  stream  in 
the  basilar  artery  will  be  diminished  in  the  ratio  of  the  angle  at 
which  the  two  streams  meet.  Thus,  both  hemispheres  of  the 
brain  will  be  supplied  with  a  uniform  current  of  arterial  blood. 

Anatomy  further  reveals  a  peculiarity  in  the  arteries  of  the  Anatomy  of 
spinal  chord^  which  is  as  essential  to  bear  in  mind,  whilst  pro-  arteries ; 
secuting  our  pathological  investigations  on  the  nervous  system, 
as  that  of  the  arterial  circulation  of  the  brain.  I  am  not  aware 
that  this  important  arrangement  of  the  spinal  arteries  has 
ever  been  noticed  by  any  of  those  inquirers,  who  have  bestowed 
much  assiduity  in  investigating  the  functions  of  the  cerebrospinal 
system. 

The  anatomical  fact  to  which  I  allude  is,  that  a  similar  arrange- 
ment to  that  which  is  resorted  to  by  the  economy  for  securing 
an  equal  supply  of  blood  to  the  whole  brain,  is  employed  to 
fulfil  a  similar  office  to  the  spinal  chord ;  and  consequently  that 
the  spinal  chord,  like  the  brain,  must  be  influenced  by  distur- 
bances in  the  action  of  the  heart.  Hence  arises  an  assemblage 
of  symptoms^  in  the  diseases  of  the  heart,  which,  I  will  endeavour 
to  establish,  are  as  important  an  addition  to  semeiology,  as  those 
derived  from  the  brain  itself. 

It  has  been  shown,   and  "  the  parts  accurately  delineated  by  are  branches 
Haller,"  that  the  prolongation  of  the  spinal  chord,  from  its  exit  vertebmis. 
through  the  cranium  to  its  termination  in  the  cauda  equina^  is 
supplied  with  blood  chiefly  by  the  spinal  arteries ;  the  spinal 
arteries  coming  off  from  the  vertebrals  immediately  after  these 
vessels  enter  the /or  a  wen  magnum  of  the  occipital  bone, — one  ^j^^^j^.  ^^^ 
branch  from  each  trunk  forming  the  anterior,  and  another  branch  stomoses. 
from  each  trunk  forming  the  posterior  spinal  artery. 
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chap^ii.  The  Spinal  chord,  it  ought  to  be  recollected,  like  the  brain 
with  its  carotids  and  its  vertebrals,  has,  besides  tlie  spinal  arte- 
ries, small  anastomosing  branches 
from  the  parent  trunk,  from  the 
intercostal^  from  the  sacral,  and 
from  the  lumbar  vessels;  so  that 
any  interruption  to  the  circula- 
tion in  the  spinal  arteries  may  be 
compensated  for  by  a  supply  of 
blood  from  these  other  channels.* 
The  spinal  chord,  like  the  brain, 
is  therefore  supplied  with  blood 
almost  entirely  by  arteries  ;  the 
circulation  through  which  can 
never  be  interrupted  by  any 
movement  of  the  adjacent  muscles, 
whilst,  like  the  brain,  it  must  be 
influenced  by  every  change  in  the 
action  of  the  heart. 

The  circumstance  of  the  whole 
cerebrospinal  system  being  sup- 
plied with  blood  from  the  same 
cliannels,  so  that  the  circulation 
shall  be  always  modified  in  both 
of  the  great  nervous  centres  at  the 
same  moment,  and  whenever  there 
is  any  cliange  in  tlie  action  of  the  heart,  is  a  fact  higlily  impor- 
tant to  physiology,  and  will  materially  assist  in  explaining  the 
intimate  association  in  the  functions  of  these  two  subdivisions 
of  tlie  nervous  system  ;  whilst  it  will,  at  the  same  time,  elucidate 
rhyMoir»Kicai  many  interesting  patliological  phenomen.i.  Thus,  we  have 
obtained  an  additional  proof  of  the  unity  of  tlie  brain  and 
spinal  chord,  as  one  great  nervous  system ;  and  we  can  now 
explain  how,  in  many  disturbances  of  the  heart,  such  as  those 
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'Thin  jiccvilii'irily  in  Itip  nirunniinciii  of 
the  arterie»  "f  the  ccrchru  fpiniil  Hynlcm  i* 
illuf«lr»te<l  hy  the  flxurc.  The  two  vcrtehrHl 
iirtcrics  {u,  rii  a»ccn<l  parnllcl  l'»  the  ^f>lnal 
^hord,  which  in  rcprcenU-d  in  doiicfl  lintv 
'•H««  "vcr  the  cerebellum,  an«l  inn.nciilttlin;; 


with  tiwh  other  at  thi,  where  they  form  the 
b;u<ilar  arliry  A  lilllc  imlorior  lo  the  union 
of  the  Tcrtehrnl  artcric*  two  branchrs  (r,  i) 
»nd  (<l)  come  ofl[  from  each  trunk,  which 
form  the  nnUrior  and  poiUrior  npinal  ar- 
trrieti. 
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which  accompany  febrile  diseases,  the  two  nervous  centres  with    chap.  ii. 
the  nerves  emanating  from  them  are  so  often  simultaneously 
affected. 

Although  these  peculiarities  in  the  course,  and  in  the  distribu- 
tion of  the  arteries  of  the  cerebro-spinal  system  have  been  long 
known,  yet  the  purposes  which  they  serve  in  the  economy  have 
certainly  not  been  at  all  understood ;  nor,  indeed,  could  they 
have  even  been  conjectured,  far  less  satisfactorily  explained, 
until  the  musculo -cardiac  function  was  demonstrated.  It  is, 
indeed,  remarkable,  that  ever  since  the  peculiar  course  of  the 
arteries  of  the  brain  was  first  described,  up  to  the  present  period, 
physiologists  should  have,  one  after  another,  been  satisfied  with 
giving  nearly  the  same  unphilosophical  explanations  of  the  pur- 
poses of  this  singular  vascular  distribution;  some  conceiving 
that  the  osseous  canals,  through  which  the  vertebral  arteries  pass, 
merely  served  the  purpose  of  a  protection  from  external  in- 
juries, and  others  conjecturing  that  this  peculiar  arrangement 
was  intended  to  prevent  any  undue  increase  in  the  size  of  the 
vessels. 

To  accomplish  a  similar  purpose  as  that  of  anastomosis,  some 
important  organs  are  supplied  with  branches  from  several  trunks^ 
such  as  the  brain,  with  its  two  vertebral  and  two  carotid  arteries, 
the  stomach,  with  its  branches  from  different  trunks,  and  the 
eye,  with  branches  both  from  the  internal  and  external  carotids. 

There  are  also  anastomoses  in  the  arteries  of  some  animals^  in  some 
which  must  serve  an  essential  purpose  in  the  circulation.  "  In  the  aSmais.^^ 
amphibia  there  is  an  arterial  trunk  which  inosculates  with  their 
two  aortse."     "  The  same  mode  of  anastomosis,  as  that  between 
the  carotid  and  vertebral  arteries,  takes  place  in  some  of  the 
amphibia  between  the  two  descending  aortas."  iiunter. 

Besides  the  peculiarities  in  the  arrangement  of  the  arteries  of  Brain  sup- 
the  brain  and  spinal  chord,  all  of  which  are  intended  for  secur-  fjjjge  prjp,fr- 
ing  to  these  organs  a  uniform  supply  of  the  vital  fluid,  it  is  also  ''"""fWood 
of  importance  to  notice  the  proportionably  large  quantity  of  the 
mass  of  the  blood  which  goes  to  the  cerebro-spinal  system,  as 
this  will  materially  assist  in  explaining,   how  that  system  is 
affected,  more  perhaps,  than  any  other,  when  the  functions  of 
the  heart  arc  disturbed. 

If  Hallor's  calculation  be  correct,  or  if  it  be  even  an  approxi-  naiioi> 

*■  *•  c;il(;ulati<'n 
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mation  to  the  truth,  that  the  weight  of  the  brain  is  about  seven 
pounds  in  a  body  weighing  two  hundred  pounds,  and  that  one- 
sixth  of  the  whole  mass  of  blood  goes  to  the  brain,  then  the 
brain  must  be  supplied  with  nearly  five  times  more  blood  than 
any  of  the  other  parts  of  the  body. 

Having  said  thus  much  on  the  anatomy  of  the  vertebral  arte- 
ries^ and  having  adverted  to  the  unsatisfactory  opinions  that  have 
been  offered  as  to  the  purposes  of  their  peculiar  course  and  mode 
of  distribution,  it  may  be  fit,  also,  to  call  the  attention  of  the 
reader  to  some  peculiarities  in  the  carotid  arteries ;  as  it  must 
appear  strange,  that,  if  such  decided  means  were  required  in 
order  to  insure  an  uninterrupted  circulation  in  the  vertebral, 
that  the  carotid  arteries  should  be  so  much  exposed  to  external 
injury,  and  their  circulation  to  so  many  interruptions  from  the 
contractions  of  the  muscles  of  the  neck. 

It  seems,  however,  that  the  same  protection  to  the  circulation, 
so  requisite  for  the  vertebrals,  is  not  wanted  in  the  carotids, 
although  a  much  larger  proportion  of  the  blood  which  goes  to 
the  brain  is  supplied  by  the  internal  carotid  arteries.  The  ex- 
ternal carotid  is  distributed  upon  the  neck,  the  face,  and  the 
coverings  of  the  brain ;  but  the  internal  carotid  conveys  to  the 
brain  itself  a  large  tributary  stream  of  the  vital  fluid.  In 
animals,  however,  of  so  little  importance  is  the  supply  of 
blood  by  the  carotids,  compared  to  that  of  the  vertebrals,  that, 
when  a  ligature  is  placed  on  one  of  these  vessels,  no  particular 
s}unptoms  supervene  ;  and  even  "  when  both  carotids  have  been 
tied,  the  animal  neither  died  nor  api)eared  to  be  very  uneasy." 
Whereas,  when  the  vertebral  arteries  of  rabbits  are  compressed, 
it  is  followed  by  instant  death. 

Before  concluding  these  remarks  on  the  peculiarities  in  the 
arteries  of  the  brain,  which  I  have  deemed  it  essential  to  bring 
together  in  conducting  our  incpiiries  on  the  pathology  of  the 
heart,  there  are  likewise  some  peculiarities  in  the  structure  of 
these  vessels,  and  in  their  mode  of  distribution,  after  they  have 
entered  the  cranium,  wliieh  are  equally  wortliy  of  notice. 

"  All  the  brandies  of  the  cere])ral  arteries  contained  within 
the  skull  have  a  tliin,  solid,  and  more  brittle  substance  than  tlie 
other  arteries  of  the  body  ;  and  as  the  si/e  of  tliese  vessels  cannot 
be  diminished,  from   the  inconq)resbible  nature  of  the  cerebral 
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pulp,  they  do  not  require  to  possess  those  powers  of  dilatation  and    Ohap^ii. 
contraction  like  the  arteries  of  the  external  and  soft  organs."        Haiier. 

Although  there  is  a  free  inosculation  of  the  large  branches  of 
the  cerebral  arteries,  it  is  remarkable  that  there  is  no  anasto- 
mosis of  their  branches,  after  they  enter  the  cerebral  pulp ;  the 
consequence  of  which  is,  that  if,  from  disease,  one  of  the  branches 
be  obstructed,  that  portion  of  the  brain  only  which  is  supplied 
by  it  perishes,  and  its  functions  cease — an  important  fact  which  Trans,  of  the 
has  been  distinctly  shown  by  numerous  dissections  of  Dr.  Kirkes.  chir!  society. 

From  the  very  peculiar  arrangements  and  distribution  of  the  Pathological 

inferences . 

vertebral  arteries  which  have  been  pointed  out,  it  appears  to  me 
legitimate  to  conclude,  that,  as  means  are  employed  by  the  eco- 
nomy to  provide  the  brain  and  spinal  chord  in  the  healthy  con- 
dition of  the  body,  with  a  uniform  supply  of  blood,  so  it  must 
happen,  that,  when  the  regularity  of  the  heart's  functions  are 
disturbed,  the  cerebro-spinal  system  will  suffer  more  than  any 
of  those  systems,  for  the  due  performance  of  whose  functions  such 
uniform  supply  of  the  vital  fluid  is  not  necessary ; — hence  it  is, 
that  many  of  those  disorders,  which  are  so  frequently  supposed 
to  commence  in  the  head,  are,  in  fact,  caused  by  a  disordered 
heart. 

On  these  grounds,  I  shall  hereafter  endeavour  to  account  for 
the  unnatural  sounds,  false  images,  vertigo,  inability  to  balance 
the  body,  and  various  disturbances  in  the  functions  of  the  cere- 
bro-spinal system,  which  so  frequently,  nay,  almost  invariably, 
accompany  diseases  of  the  heart ;  all  changes  which  become 
useful  diagnostic  symptoms  in  these  diseases,  and  serve  to  estab- 
lish a  rational  system  of  treatment. 

Comparative  anatomy  assists  us  in  this,  as  in  most  other  phy- 
siological inquiries.     It  appears  that,  throughout  the  different 
races  of  organized  beings,  the  magnitude  of  these  two  sets  of 
vessels,  the  carotids  and  the  vertebrals,  always  has  a  certain  j^^tioofthe 
ratio  to  the  brain  of  the  class  of  animals  to  which  thev  belong- ;  comparative 

.  .        ,,  ,  size  of  the 

and  in  proportion  as  the  anterior  or  intellectual  part  of  the  cere-  carotid  and 
brum  is  small,  the  size  of  the  carotids  diminishes  in  the  same  arteries  in 
proportion,  on  the  other  hand,  as  the  anterior  portion  increases,  *"'™*^*'- 
so  the  carotids  become  large. 

*'  It  is  a  general   remark,    that   animals  with  long   necks.  Effects  of 
in  which  the  brain  is  necessarily  far  from  the  heart,  the  heart  '^*""  "^'^  ^" 
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cannot  excite  the  brain  so  vigoronsly ;  that  their  intelligence 
is  also  more  limited,  and  consequently  the  cerebral  functions 
are  more  narrowed.  On  the  contrary,  those  animals  which  have 
short  necks,  and  consequently  in  which  the  brain  and  heart  more 
closely  approach,  commonly  have  a  corresponding  mental  energy. 
Mankind,  who  have  the  head  placed  far  above  the  shoulders, 
compared  with  those  in  whom  it  is  very  close,  sometimes  offer 
the  same  phenomeiTa." 

"  A  Roman  Emperor,  to  show  the  certainty  of  his  hand,  did 
shoot  a  great  forked  arrow  at  an  ostrich  as  she  ran  swiftly  upon 
the  stage,  and  struck  oif  her  head  ;  and  yet  she  continued  to  race 
a  little  way  with  the  head  off." 

Further,  as  each  of  the  Cerebral  vessels  supplies  different  por- 
tions of  the  brain — the  internal  carotids  conveying  the  blood  to 
the  anterior,  and  the  vertebral  arteries  supplying  chiefly  the 
posterior  lobes,  the  cerebellum,  and  the  spinal  chord, — it  may  be 
anticipated  that,  whenever  the  circulation,  in  any  one  of  these  ves- 
sels, or  pairs  of  vessels,  is  disturbed,  different  symptoms  will  be 
manifested,  according  to  the  portion  of  the  brain  which  is  sup- 
plied by  the  particular  artery. 

When  inquiring  into  the  peculiarities  of  the  arterial  circula- 
tion in  the  cerebro-spinal  system,  we  should  not  omit  noticing 
those  of  the  membranes  by  which  it  is  surrounded,  as  their  vas- 
cular connexions  must  have  a  considerable  influence  on  some 
pathological  phenomena. 

Now,  we  find  that  the  same  provisions,  which  are  employed  to 
secure  a  due  supply  of  blood  to  the  brain,  are  also  found  in  the 
dura  mater,  that  membrane  receiving  branches  from  both  the 
external  and  the  internal  carotids,  and  also  from  the  vertebral 
arteries.  In  a  similar  manner,  the  coverings  of  the  spinal  chord 
are  supplied  with  blood,  as  tlic  chord  itself,  branches  from  tlie 
spinal  arteries,  the  intercostal,  lumbar,  and  sacral  arteries, 
being  all  ramified  on  these  membranes. 

The  plexus  of  arteries. — The  arterial  plexus  found  in  man, 
examples  of  which  are  still  more  remarkable  in  some  of  the  inferior 
animals,  is  also  a  mode  by  whicli  arteries  are  arranged  to  fulfil 
important  purposes  in  the  circulation  of  some  organs.  Tlio  arterial 
plexus  is  formeci  by  an  artery  dividing  into  numerous  branches, 
and   these  branches   reuniting  and  forming  one  trunk.      The 
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The  rete. 
mirabile  of 
Hovius. 

Fig.  13. 


choroid  plexus^  the  plexus  in  the  arteries  of  the  mesentery  and    chap.  ii 
o{  i\iQ  placenta^  are  examples  of  the  arterial  plexus. 

In  the  opthalmic  artery  of  diving 
birds,  there  is  a  remarkable  arterial 
plexus,  which  prevents  their  sight 
from  being  impaired  by  the  pres- 
sure of  the  column  of  blood  on 
the  eye,  when  these  animals  plunge 
deep  under  water  in  search  of 
food.^ 

In  the  graminivorous  animals, 
whose  heads  are  kept  constantly 

in    a    dependent    position   whilst  ^ig- 13.  ^.^  ^^ 

feeding,  a  like  purpose  is  served  by  a  plexus  of  the  internal 
carotid  artery.  ^ 


The  rete 
mirabile  of 
Galen. 


Fi2.  14. 


In  the  lion  the  internal  carotid  artery  forms  a  plexus  before  P'exua »» the 
it  enters  the  cranium. 


1  Fig.  13.  (a,  a)  Branches  of  the  carotid 
artery,  from  which  is  derived  the  plexus. 
(6)  The  plexus,  of  a  triangular  form.  From 
its  base  innumerable  small  branches  arise, 
which  unite  at  the  oppo.site  angle  (c). 

2  Fig.  14  represents,  in  a  foetus  calf,  the 
plexus  formed  by  the  internal  carotid  artery, 
called  by  Galen  the  rete  mirabile.  (a)  is  the 
top  of  the  common  carotid  artery,  (6)  the 


external  carotid  arteries,  (c)  several  arteries  Hovius. 
which  supply  the  place  of  the  single  internal 
carotid  in  man,  {d)  numerous  small  serpen- 
tine branches  into  which  these  arteries  are 
subdivided  in  their  progress  through  the 
cranium,  {e)  these  branches  joining  again 
into  (/),  the  principal  trunk  of  the  internal 
carotid  artery  within  the  head,  and  which 
afterwards  divides  into  branches,  resembling 
those  in  man. — Monko. 
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A  remarkable  plexus  is  formed  in  the  brachial  artery  of  the 
sloth^ — a  plexus  evidently  intended  for  a  very  different  purpose 
from  anv  of  those  which  have  been  mentioned.  In  this  sin^rular 
creature  the  brachial  artery^  after  passing  through  a  foramen  in 
the  humerus^  divides  into  numerous  branches,  which  afterwards 
reunite,  so  that  when  the  animal  clings  to  its  prey,  or  to  the 
branch  of  a  tree,  which  it  is  in  the  habit  of  doing  for  a  very 
lengthened  time,  the  pressure  necessarily  made  on  its  arms  can- 
not interrupt  the  circulation  of  the  blood. 


Fig-  15. 


The  inter- 
costal plexus 
in  aquatic 
animals. 


Some  aquatic  animals^  whose  habits  render  them  subject  to 
great  vicissitudes  of  pressure,  from  the  depth  of  the  waters  in 
which  they  dwell,  having  sometimes  to  support  the  weight  of  six 
or  seven  atmospheres,  are  also  provided  with  a  special  apparatus, 
or  rete^  which  appears  to  be  intended  to  guard  them  against  the 
pernicious  effects  of  that  congestion  in  the  heart,  which  would 
otherwise  be  caused  by  the  stoppage  of  the  capillary  circulation 
in  the  exterior  of  the  body. 

In  the  whalcj  dolphin^  and  other  cetaceous  animals,  the  inter- 
costal, and  also  the  spinal  arteries,  form  a  very  extensive  plexus^ 
these  vessels  dividing  into  many  tortuous  branches,  wliich  again 
reunite  ;  so  that  when  the  animal  plunges  into  very  deep  water, 
the  pressure  of  the  superincumbent  medium  must  diminish,  and 
even  retard  altogether  the  blood's  flow  into  the  exterior  vessels 
of  the  body,  causing  it  to  accumulate  within  the  great  cavities, 
more  especially  in  the  chest.  It  will  then  collect  in  the  vascular 
network  of  the  intercostal  arteries  as  in  a  reservoir,  from  which 
it  will  again  flow  to  the  surface  of  the  body  whenever  the  animal 
emerges  from  the  deep. 
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Fig.  16.  Fig.  17. 

This  plexus  was  first  described  by  John  Hunter,  and  subse- 
quently a  more  detailed  account  of  it  has  been  given  by 
Breschet,  though  he  has  attributed  to  it  a  very  different  use  in 
the  economy  from  what  I  have  now  offered. 

The  tortuosity  of  arteries, — Some  arteries  become  tortuous  be- 
fore they  reach  the  organ  which  they  supply  with  blood,  and  these 
tortuosities  appear  to  serve 
different  purposes  in  the  cir- 
culation. The  tortuosities  of 
the  arteries  of  the  uterus 
(fig.  18),  testis^  and  spleen, 
must  cause  essential  changes 
in  the  transit  of  the  blood ; 
as  during  the  functions  of 
these  organs,  they  require 
an  additional  quantity  of 
blood,  the  tortuous  course 
of  the  arteries,  and  also  the 
increase  in  their  calibre, 
which   likewise  takes  place  ^^^-  •^^• 

before  they  reach  their  respective  organs,  will  not  only  diminish 
the  velocity  of  the  blood's  stream,  but  will  act  as  reservoirs — 
thus  providing  the  organs  to  which  they  belong  with  an  addi- 
tional supply  of  blood,  when  sucli  an  additional  supply  is  reqiu'red. 


See  Histoire 
Anatomique 
dun  Oigane 
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Chap.  II.        The  arraiigomont  in  the  arterit'S  of  tlie  litems  imist  be  subser- 
The  arteries    vicnt  to  the  fuiictlons  of  mcnstriiation  and  gestation  ;  "  the  uterine 

of  the  uterus.  .  ,  ,  •  i        -i  i  i  •    i 

arteries  arc  enlarged  very  considerably,  which 
throws  them  into  a  serpentine  course,  that 
must  retard  the  blood's  motion  to  the  part." 
The  tortuosities,  and  increase  of  the  size  of 
the  spermatic,  and  of  the  renal  artery,  must 
be  equally  essential  for  the  due  performance 
of  the  functions  of  the  testes^  and  of  the 
kidneys  (fig.  19).  The  tortuous  course  of 
arteries  also  answers  the  purpose  of  accom- 
modating themselves  to  the  varied  positions 
of  the  organs  to  which  they  belong,  such  as 
those  of  the  lips,  testes,  and  intestines. 
KntSes  Fig  li).  A  very  important  purpose,  I  apprehend,  is 

(.f  the  brain,  g^^y^^j  j^y  ^|jg  tortuositics  iu  the  arteries  of  the  hrain  (fig.  20),  a 
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purpose  which  does  not  accord  with  what  has  been  hitherto  con- 
j'*ctnred  by  anatomists.' 


'  The  lortiintitirM  o(  tho  cerebral  arte 
rif^.  "  Thi»i  chamrtcT  <f  the  curviiturci*. 
loriK  nliicc  obncrvcil  by  anatoiniiitii,  hoM 
Klvcn  riue  to  a  phyMolof^iml  aji<ic>rti(iu,  al 
most    univr^Jillv  ndnpfrd.    ;\*    r<Tiiril«    tl.c 


circulation  of  tho  blood  within  the  head.  It 
ha*  been  naU\  that  tho  curvaluro«  of  the 
cerebral  «rtcrics  an*  intended  to  diniiniKh 
the  force  of  the  Idood  rurrontR— a  force 
Mliicli  till'  '.eft  nod  dclicntc  HubHtance  of  the 
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That  such  tortuosities  in  these  vessels  can  materially  alter  the    Chap  ii. 
velocity  of  the  current  of  the  blood,  before  it  enters  the  brain,  Erroneous 
which  has  been  usually  supposed  to  be  the  effect  of  their  serpen-  their  use. 
tine  course,  is  not  the  case  ;  for  it  is  clearly  demonstrable,  that 
even  very  considerable  bendings  in  a  tube  cause  so  little  dimi- 
nution in  the  velocity  of  the  current  of  a  fluid  passing  through 
the  tube,  that  sucb  diminution  is  scarcely  calculable,  and  is  not 
even  taken  into  account  by  practical  engineers.     Any  such  ex- 
planation of  the  use  of  the  serpentine  course  of  the  cerebral 
arteries  is,  therefore,  quite  untenable,  and  we  must  look  for  some 
less  objectionable  explanation  of  this  peculiar  vascular  arrange- 
ment. 

To  me  it  appears,  that  the  tortuous  course  in  the  arteries  of  Explanation 

^^  J  ,   ^  of  the  author. 

the  brain  is  solely  intended  to  prevent  the  additional  pressure 
which  would  be  caused  upon  the  brain,  by  the  weight  of  the 
column  of  blood,  when  the  head  is  bent  downwards,  if  these 
vessels  were  perfectly  straight.  In  some  of  the  lower  animals, 
whose  habits  require  the  head  to  be  kept  for  a  long  time  in  a 
pendent  position,  besides  a  serpentine  course  of  the  vessels, 
further  means  are  resorted  to  for  performing  a  similar  office  in 
the  circulation.  Thus,  in  the  graminivorous  tribe,  as  has  been 
already  mentioned,  the  carotid  arteries  form  a  pZea:ws,  dividing 
into  numerous  branches,  which  afterwards  reunite  ;  and  in  diving 
birds,  whose  heads  are  often  placed  downwards  when  the 
animal  is  in  search  of  food,  there  is  a  plexus  in  the  ophthalmic 
artery,  which,  like  that  in  the  graminivorous  animals,  will  coun- 
teract the  additional  pressure  of  the  column  of  blood  on  the  eye, 


brain  could  not  endure,  had  that  organ  re-  any  action  of  the  heart,  cannot  be  dimin- 

ceived  the  blood  in  a  direct  line.     But  to  ished  by  the  tortuosities,  and  will  be  just  as 

admit  that  these  vascular  tortuosities  can  great  at  the  extremities  of  the  vessels,  what- 

retard  the  stream  of  blood,  the  arteries  must  ever  may  be  their  form,  as  at  their  origin. 

be  supposed  to  be  empty  at  the  moment  The  degree  of  impulse  which  the  circulation 

when  the  heart  contracts.    One  then  can  communicates  to  an  organ  is  therefore  in 

conceive  how  the  flow  of  the  blood  pushed  proportion   to  the  quantity  of  the  blood 

forwards  by  that  contraction,  and  having  a  which  is  carried  to  it,  and  not  according  to 

tendency  to  escape  always  in  a  straight  line,  the  direction  of  the  vessels  which  transmit 

should  be  retarded  by  the  curvatures  in  pro-  it.     I  am  ignorant  of  the   relation  tvhich 

portion  to  their  number.     On  the  contrary,  ih''  curvatures  of  the  cerebral  arteries  have 

if  this  supposition  is  inadmissible,  and  if,  as  with  the  circulation  of  the  blood  in  the  brain, 

cannot  be  doubted,  the  arterial  system  is  and  I  have  noticed  the  circumstance  here 

constantly  filled,  the  movement  communi-  without  drawing  from  it  any  conclusion," — 

cated  to  that  maas  of  blood  continued  by  Bichat,  Anat.  Drs. 


52  THE  STRUCTURE  AND 

OH^ii.    '^hich  would  otherwise  be  produced  from  that  attitude  of  tlie 
head. 

This  is,  no  doubt,  the  chief  function  of  the  tortuosities  of  the 
internal  carotids,  although  an  additional  purpose,  I  am  inclined 
to   believe,  is   obtained  from  the  curvatures  in  the   vertebra 

Sre  fiR.  20.  arteries.  In  their  passage  along  the  vertebral  canals,  until 
they  reach  the  second  cervical  vertebra,  the  vertebral  arteries 
cannot  be  influenced  by  any  movement  of  the  spinal  column; 
for  there  is  no  degree  of  rotatory  motion  in  the  lower  cervical 

Additional     vcrtebrje,  but  merely  a  slight  gliding,  or  sliding  motion  obliquely 

turw.  backwards  and  forwards.    When,  however,  the  vertebral  arteries 

reach  the  second  cervical  vertebra,  and  make  two  turns,  before 
entering  the  foramen  magnum  these  turns  are  so  directed, 
that  whatever  movements  are  made  by  the  head  on  the  first 
vertebra,  or  by  the  first  and  second  vertebrae  on  each  other,  the 
passage  of  the  blood  through  the  arteries  can  never  be  interrupted. 
There  is  a  peculiarity  in  the  internal  carotid  arteries,  besides 
their  tortuosities,  worthy  of  notice,  which,  as  physiological 
science  advances,  may  explain  some  pathological  phenomena 
which  we  do  not  yet  comprehend.  No  sooner  have  these  vessels 
entered  the  osseous  foramina,  destined  for  their  passage  within 

r'arotid'.        the  crauium,  than  they  ascend  to  the  sella  turcica,  "  where  thev 

barbed  in  the  ^y^^^^^t^n^  •  ., 

M.x.doftbe    are  naked  and  bathed  m  the  blood  oi  the  cavernous  sinus. 

Melius  '"  What  purpose  this  serves  in  the  economy  has  never  been  even 
conjectured,  tliough  we  cannot  doubt,  but  that  this  singular 
arrangement  performs  some  important  office :  and  the  circum- 
stance of  a  small  branch  of  tlie  sixth  pair  of  nerves,  which  com- 
mences the  great  sympathetic  nerve,  being  also  bathed  in  the 
>)lood  of  the  sinus,  renders  this  structure  still  more  remarkable. 

77/fi  Capillary  System. 

The  capillary  system  performs  all  tlie  important  functions  of 
incretion  and  of  oxrretion  ;  whereas  the  heart,  with  the  arteries 
and  veins,  though  under  the  influence  of  the  nervous  system,  is 
a  pure  mechanical  apparatus  employed  merely  for  conveying  the 
blood  to  the  diflf'rent  organs,  and  receiving  it,  after  certain  of 
its  elements  have  been  separated  from  it,  in  order  that  it  may  be 
replenished  with  cliyle  prepared  by  the  digestive  ai)paratus,  and 
again  oxygenated  by  tlie  organs  of  r('Sj)iratioii. 
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The  functions  of  the  capillaries,  as  well  as  the  phenomena  <^**ap.  ii. 
which  they  manifest  in  diseases,  point  them  out  as  a  distinct 
system  of  vessels  intermediate  between  the  arteries  and  the  veins, 
and  though  intimately  related  to,  and  under  the  influence  of,  the 
heart,  they  are  yet  independent  of  its  actions.  "  If  the  heart  of 
a  frog  be  removed  from  the  body,  the  capillary  circulation  con- 
tinues." Bidi.it. 

To  execute  their  various  functions,  the  capillaries  present  dif- 
ferent structures  and  arrangements,  each  organ  having  its  special 
capillary  circulation,  by  which,  under  the  immediate  influence 
and  control  of  the  nervous  power,  they  form  a  vital  laboratory^  in 
which  are  compounded  and  separated  from  the  blood  the  elements 
which  are  necessary  for  the  life  and  growth  of  the  living  being. 

The  Venous  System. 

Although  the  offices  of  the  veins  are  subservient  to  those  of  the 
arterial  and  capillary  systems,  the  veins  being  chiefly  employed 
in  returning  the  blood  to  the  heart,  after  it  has  been  deprived  of  of  the  veins. 
certain  elements  by  the  organs  of  secretion  and  excretion,  mixed 
with  the  chyle,  and  oxygenated  in  the  lungs,  yet  there  are  several 
special  functions  performed  by  different  subdivisions  of  the  ven- 
ous system,  and  also  by  the  veins  of  some  organs. 

When  investigating  the  phenomena  of  the  circulation,  we 
ought,  therefore,  to  examine  not  only  the  various  contrivances  Their  impoit- 
by  which  the  arterial  blood  is  supplied,  and  its  currents  modified,  circulation, 
in  different  parts  of  the  body ;  but  with  equal  care  should  we 
examine  the  arrangement  of  the  venous  system — a  system  which 
has  as  great  a  share  in  the  pathological  condition  of  the  right, 
as  the  arterial  system  has  in  the  left  heart.  In  pursuing 
our  inquiries  on  this  subject,  it  will  appear  that  although  the 
offices  of  some  portions  of  the  venous  system  have  been  satisfac- 
torily explained,  yet  there  are  peculiarities  of  veins  in  the  in- 
ferior animals,  as  well  as  in  man,  which,  though  long  known  t(j 
anatomists,  yet  the  purposes  they  serve  in  the  circulation  have 
not  hitherto  been  explained. 

Though  the  venous  system  has  a  certain  resemblance  to  the 
arterial,  yet  there  are  striking  diflerences  in  their  functions,  as  Diffeioncos  in 

■,,  .        .     .  the  functions 

well  as  in  their  structure.  ■  oi  the  venous 

A  remarkable  difference  in  the  function  of  the  two  systems  is,  s"stems^"'*' 
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Chap.  II 


I)ifferenceR  in 
their  struc- 
ture. 


Joncft 

The  number 
4»f  TcitiK, 


that  the  stream  of  blood  in  the  arteries  flows  from  the  trunks  to 
the  branches,  whereas  the  blood  in  the  veins  flows  from  the 
branches  into  the  trunks :  and  though  the  pulse  of  the  arteries 
gives  important  information  of  the  state  of  the  heart,  no  such 
information  is  aftbrded  by  the  veins. 

Another  striking  difierence  in  the  offices  of  the  arterial  and 
venous  systems  is,  that  the  quantity  of  blood  in  the  arteries 
depends  on  the  velocity  with  which  it  is  ejected  from  the  left 
ventricle,  so  that  according  to  the  heart's  vigour  will  the  quan- 
tity of  blood  in  the  arterial  system  be  increased  or  diminished. 
But  the  quantity  of  blood  in  the  veins  depends  on  the  hind- 
rance which  the  venous  blood  meets  with  before  it  reaches  the 
heart,  and  on  their  powers  of  distention,  permitting  a  great  in- 
crease in  their  area. 

There  is  likewise  a  corresponding  difference  in  the  structure 
of  the  two  systems  of  vessels.  In  place  of  the  strong  elastic 
coat  of  the  arteries,  that  of  the  veins  is  much  thinner,  more 
dense,  and  less  elastic,  so  that  these  vessels  are  capable  of  great 
distention,  and  can  thus  act  as  reservoirs,  or  diverticula  sanguinis, 
being  able  to  receive  various  quantities  of  blood  at  difterent  times, 
as  particular  organs  may  require. 

The  inner  coat  of  the  veins  is  extremely  thin,  and  is  less  fra- 
gile than  the  inner  coat  of  the  arteries ;  neither  is  it  torn  when 
a  ligature  is  applied  to  a  vein,  as  takes  place  with  an  artery. 

The  cerebral  veins  consist  wholly  of  this  membrane,  but  in 
the  sinuses  of  the  dura  mater  this  tunic  is  entirely  wanting. 

In  some  veins,  as  in  the  termination  of  the  cavte,  there  are 
muscular  fibres,  as  well  as  in  some  veins  of  the  lower  animals. 
In  the  wings  of  the  Bat,  which,  from  their  great  length  in  pro- 
portion to  the  bulk  of  the  body,  the  power  of  the  arteries  not 
being  suflicient  to  circulate  their  blood,  the  veins  possess  a  mus- 
cular power. 

The  aggregate  number  of  veins  in  some  organsjs  greater  than 
the  number  of  the  arteries,  in  other  organs  the  veins  are  less — 
and  in  others  the  number  of  cjvch  system  of  vessels  is  equal.  In 
the  storajvch,  intestines,  spleen,  kidneys,  and  ovari.a,  the  number 
of  veins  and  arteries  is  nearly  ecpial  ;  but  in  the  cerebral, 
spinal,  iijid  portal  systems,  compared  to  that  of  tlie  arteries, 
lliey  arc  more  numerous.     Hence  the  momentum  of  the  blood's 
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current  will  be  diminished  in  proportion  to  the  calibre  of  the    Chap.  ii. 
two  sets  of  vessels. 

In  the  cavernous  bodies,  the  veins  are  even  less  numerous 
than  the  arteries,  and  the  subcutaneous  veins  have  no  corre- 
sponding arteries. 

The  tortuosities  of  the  veins  are  more  numerous  than  those  of  Tortuosities 

-^  of  the  veins. 

the  arteries.    However  inexplicable  the  office  of  the  remarkable 
tortuosities  of  the  veins  of  the  uterus  (fig.  21),  testis^  and  spleen  of  the  uterus. 


Fig.  21. 

may  be,  they  must  undoubtedly  co-operate  with  the  heart, 
arteries,  and  capillaries  in  modifying  the  circulation  of  the  blood 
in  the  respective  organs  to  which  they  belong. 

The  anastomoses  of  the  venous  system  are  far  more  numerous  Their  anasto- 
than  those  of  the  arterial  system.  The  aggregate  area  of  the 
veins  being  greater  than  that  of  the  arteries,  their  remarkable 
power  of  dilatation,  their  superiority  in  number,  as  well  as  their 
anastomoses,  enable  those  of  different  organs  to  receive  various 
quantities  of  blood  at  different  times,  and  materially  to  contri- 
bute to  preserve  the  due  balance  of  the  circulation  in  the  san- 
guineous system. 

The  venous  plexus  are  likewise  more  numerous  than  the  arte-  The  plexus  <>i 
rial,  and  are  intended  to  fulfil  very  different  purposes.  To  discover 
these  purposes,  we  must  inquire  into  the  functions  of  the  organs 
to  which  they  belong,  not  only  in  man  but  in  the  inferior  animals: 
for  as  the  different  classes  of  organized  beings  have  all  their 


veins. 
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Chap  11  special  liabits  and  necessities,  to  enable  them  to  serve  the  pur- 
poses in  the  creation  for  which  they  are  destined,  each  class  is 
endowed  with  an  appropriate  organization. 

The  most  remarkable  venous  plexus  in  the  human  body,  are 
those  of  the  chylopoietic  viscera,  and  the  genito-urinary  system  of 
both  sexes.  The  venous  system  of  the  spleen,  liver,  and  of  the 
alimentary  canal,  is  capable  of  containing  various  quantities  of 
blood,  the  supply  of  the  vital  fluid  varying  in  the  different  stages 
of  the  digestive  process.  The  veins  of  the  genito-urinary  system, 
in  both  sexes,  not  only  serve  the  pui*pose  of  returning  the  blood 
to  the  heart,  but,  by  their  powers  of  distention,  they  change  the 
form  of  the  erectile  tissues  of  the  organs  of  that  system,  so  as 
to  enable  them  to  perform  their  respective  functions. 
Venousj-iexiis  An  csscntial  purpose  is  served  by  a  venous  plexus  in  some 
amphibious  animals.  In  the  otter,  the  subcutaneous  veins  are 
very  numerous :  when  it  is  under  water,  these  veins  serve  as 
a  diverticulum  sanguinis^  and  become  congested  with  that  blood 
which  cannot  circulate  through  the  lungs.  But  when  the  animal 
emerges  from  the  water,  and  the  air-cells  are  again  distended, 
the  blood  then  circulates  freely  through  the  pulmonary  capillaries. 
venouH  piex-  I  havc  already  endeavoured  to  show  that  the  vascular  plexus 
aniiiiiviK.  in  the  thorax  of  those  cetaceous  animals  who  dwell  in  great 
depths  of  the  ocean,  is  intended  as  a  reservoir,  or  diverticulum 
sanguinis,  to  receive  the  additional  quantity  of  blood  which  is 
driven  into  the  interior  of  the  body  when  the  animal  descends 
deep  into  the  water,  from  the  great  pressure  of  the  superincum- 
bent medium,  and  thus  the  hurtful  effects  of  any  congestion  of 
blood  in  the  vital  organs  is  guarded  against. 
In  the  same  manner,  the  venous  plexus,  which  has  been  lately 


lit:  2-2 


discovered,   though  no  exphuuition  is  offered  of  its  functions,   by 
w  vi.iik       :«  Dutch  auatomiHt,  in  llio  wim/n  of  tlie  eagle  (fig.  22),  haivk,  and 
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those  birds  who  ascend  many  thousand  feet  above  the  surface  of  chaf.  ii 
the  earth,  to  me  appears  to  be  intended  to  act  as  a  diverticulum , 
and  to  receive  tbat  extra  quantity  of  blood  which,  by  the  pressure 
of  the  atmosphere,  is  driven  to  the  interior  of  the  body  when 
the  bird  descends  from  a  rare  into  a  more  dense  medium.  Thus 
we  have  a  beautiful  example  in  the  animal  economy  employing 
the  same  physical  apparatus,  the  same  organization,  to  fulfil  a 
similar  purpose  in  two  very  different  races  of  living  beings. 

The  explanation  now  offered  of  the  oiSce  of  the  vascular 
plexus  in  the  wings  of  some  birds,  and  in  the  thorax  of  cetaceous 
fishes,  receives  additional  confirmation,  when  we  consider  the 
important  aid  which  such  plexus  will  serve  in  each  of  these 
tribes  of  animals,  materially  assisting  them  to  provide  themselves 
with  that  particular  food  intended  for  their  consumption.  Thus 
it  enables  the  whale  when,  from  a  vast  depth,  he  discovers  a 
shoal  of  those  small  fish  upon  which  he  subsists,  to  ascend  to  the 
surface  of  the  ocean  with  wonderful  rapidity,  and  with  his 
enormous  mouth,  to  catch  them  in  myriads ;  and  it  enables  the 
eagle  rapidly  to  descend  from  a  vast  height  to  the  surface  of  the 
earth,  and  pounce  upon  his  prey.^ 

The  Subcutaneous   Veins. — Besides  these  peculiarities  of  the 
venous  system  which  have  been  mentioned,  there  are  arrange- 
ments in  the  veins  of  some  organs  the  particular  office  of  which 
have  never  been  satisfactorily  explained.    Of  these  there  are  re- 
markable examples  in  the  subcutaneous  and  intermuscular  veins. 
The  subcutaneous  veins  of  the  lower  extremities  are  placed 
externally  to  the  muscles,  immediately  above  the  fascia?,  and 
have  numerous  valves.     Besides  conveying  the  blood  to  the  right 
heart,  these  veins  perform  an  important  function  connected  with 
the  pulmonary  circulation,  acting  as  a  diverticulum,  by  receiv- 
ing whatever  venous  blood  the  pulmonic  heart  cannot  contain. 
Thus  whenever  there  has  been  any  great  muscular  exertion,  or, 
when  in  disease,  the  venous  blood  within  the  heart  is  congested, 
the  current  of  the  blood  in  the  pulmonary  vessels  is  retarded, 
and  the  venous  blood  is  driven  with  great  velocity  forwards  into 
the  right  auricle,  its  regurgitation  being  prevented  by  the  valves  : 

1  "The  Italians  compare  Uie  violent  de-        piombiiia,  or  the  '  li<;adcu  Eagle.'" — Gold 
scent  of  the  aea-cagle  on  iheir  prey  to  the        smith's  Anlniutcd  Nature 
fall  of  lead  into  water,  and  call  them  aquila 
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Chap.  II.  the  veins  then  become  swollen,  and  remain  gorged  with  blood 
until  the  thoracic  viscera  are  able  to  receive  and  circulate  the 
accumulated  venous  blood.  This  venous  congestion  from  violent 
muscular  exertion,  is  remarkable  in  some  animals  that  have 
great  speed,  as  in  the  horse^  the  subcutaneous  veins  in  that 
animal  being  enormously  distended  after  a  great  muscular 
exertion. 

The  Intermuscular  Vei7is. — The  intermuscular  veins  of  the 
extremities,  the  vence  comitesj  are  enclosed  in  a  sheath  along 
with  the  arteries,  and,  unlike  the  subcutaneous  veins,  they  have 
no  valves,  and  are  placed  in  such  relation  to  the  muscles,  that 
they  are  completely  under  the  influence  of  their  contractions. 

I  have  already  mentioned  different  arrangements,  which  the 
economy  has  employed,  to  prevent  some  arteries  being  pressed 
upon  by  the  adjacent  muscles,  during  their  contraction,  whilst 
others  are  so  placed,  that  the  current  of  their  blood  is  more  oi- 
less  obstructed,  when  the  adjacent  muscles  contract. 

There  is  the  same  arrangement  in  the  venous  system  of  the 
extremities,  the  subcutaneous  veins  being  situated  externally  to 
the  fasciae,  so  that  the  circulation  in  them  is  not  interrupted  by 
the  muscular  contraction,  whereas  the  circulation,  in  the  inter- 
muscular veins,  is  impeded  by  every  action  of  the  muscles  of  the 
limbs. 
Veins  of  the  The  vcius  of  tlic  braiJi  and  spinal  cAor  J  exhibit  peculiarities 
ai"iy»tenT'°  ^^  their  structurc  and  arrangements  no  less  remarkable,  and 
of  no  less  paliiological  importance,  than  those  of  the  cerebral 
arteries ;  and  the  symptoms  in  disorders  of  the  heart,  which  are 
manifested  by  changes  in  the  venous  circulation  of  tlie  nervous 
system,  form  a  class  of  no  inconsiderable  value. 

Whilst  various  contrivances  are  employed  to  secure  to  the 
cerebro-sj)inal  system,  at  all  times,  a  dne  quantity  of  arterial 
blood,  there  are  means  equally  ingenious  for  secnring  a  free 
transit  of  the  venous  blood,  thus  warding  off"  the  evil  effects  of 
an  over-distention  in  the  sanguiferous  system  of  the  brain  and 
spinal  chord. 

The  number  of  the  veins  of  tlic  brain  and  spinal  (tliurd  is 
inf]nit(dy  greater  than  that  of  the  arteries.  They  have  inmmie- 
rable  anastomoses  ;  and,  like  the  veins  of  the  lungs,  liver,  and 
kidneys,  they  have  no  valves  ;   neitiier  do  Ihey  accompany  the 
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Fig  23. 


arteries,  nor  have  their  principal  trunks  the  common  structure    chap.  ii. 
of  other  veins.     The  firm  unyielding  walls  of  the  sinuses,  and  The  interos- 

i-T,  i  -u  V        '  1,  •   1,  seous  veins. 

the  vast  number  oi  veins  which  mo- 
dern anatomists  have  discovered  em- 
bedded in  the  diploe  of  the  bones  of 
the  cranium  (fig.  23)  and  vertebral 
column,  are  striking  peculiarities  in 
the  character  of  the  veins  of  the 
cerebro-spinal  system. 

All  these  peculiarities  in  the  struc- 
ture and  arrangement  of  the  venous 
system  of  the  brain  and  spinal  chord 
must,  undoubtedly,  have  some  essen- 
tial offices  to  perform  in  the  circulation.  The  great  number  of 
the  veins,  the  freedom  with  which  they  anastomose,  the  un- 
yielding walls  of  the  sinuses,  and  their  passage  through  the 
middle  of  the  bones,  must  afford  ample  means  for  the  blood, 
under  all  circumstances,  to  escape  from  the  head ;  and,  as  was 
observed  by  Haller,  "  no  violent  symptoms  follow  upon  tying  a 
vein,  however  large,  or  even  both  the  jugular  veins."  Hence  it 
appears  that  whilst  the  most  ample  means  are  taken  to  secure 
to  the  cerebro-spinal  system  a  due  quantity  of  arterial  blood, 
an  extraordinary  facility  is,  likewise,  afforded  to  aid  the  return 
of  the  venous  blood. 

Besides  the  peculiarities  in  the  structure,  and  in  the  arrange-  omce  ot  the 
ment  of  the  cerebral  arteries  and  veins,  the  prolongations  of  the 
dura  mater  ought  likewise  to  be  taken  into  consideration. 
These  prolongations  are  calculated  to  prevent  one  portion  of 
the  brain  pressing  upon  another,  in  the  various  positions  of 
the  body,  and  likewise  from  compressing  one  another  when 
the  brain  happens  to  receive  any  concussion  :  it  is  to  avert 
such  accidents  that  the  cerebrum  and  cerebellum  in  the  swiftest 
quadrupeds  are  separated  from  each  other  by  a  bony  partition. 
This  subdivision  of  the  brain  seems,  indeed,  to  be  intended  for  a 
similar  purpose,  as  that  which  is  found  in  the  testis  ;  the  delicate 
structure  of  that  gland  being  subdivided  by  processes  of  the 
tunica  albuginea,  by  which  the  different  lobules  are  prevented 
from  pressing  on  one  another  in  its  varied  positions. 

Besides  these  varieties  in  the  arrangements  of  the  veins,  there  iiahe'vd'i'il^of 

aiiiinalf. 
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Chap.  II.  are  peculiarities  in  the  abdominal,  portal,  and  foetal  venous 
systems.  Peculiarities  are  also  observed  in  the  venous  system  in 
some  of  the  inferior  animals.  In  the  Phocee,  Sabatier  found  a 
"  great  dilatation  of  the  inferior  cava,  at  the  place  where  it  arrives 
at  the  posterior  surface  of  the  liver,  forming  a  receptaculum  to 
receive  the  blood  when  the  animal  plunges  into  the  water." 
Ganglionic         J  need  sav  little,  as  refrards  the  circulation  of  the  blood  in  the 

system — ltd  ,       . 

circulation,  ganglionic  system,  for,  however  complete  that  system  may  in 
itself  be,  as  regards  the  disposition  of  its  nerves,  yet,  as  the 
nerves  which  form  it  are  all  connected  with  the  cerebrospinal 
system,  they  will  be  influenced  by  those  modifications  in  the  cir- 
culation which  influence  the  brain  and  spinal  chord.  So  that 
we  are  led  to  the  important  conclusion,  that  the  circulation  of  the 
blood  in  the  great  nervous  centres  is  in  all  of  them  regulated  and 
modified  by  the  same  causes. 

llecajpitulation. 

ncoapituiu-  On  reviewing  all  these  peculiarities  in  the  circulation  of  the 
blood  in  the  cerebrospinal  system,  tlicre  are  several  points  in 
the  anatomy  to  which  I  have  alluded  that  may  be  briefly  recapi- 
tulated ;  these  being  equally  interesting  to  the  physiologist  as 
they  are  important,  in  affording  a  satisfactory  explanation  of 
many  of  tlie  symptoms  in  diseases  of  the  heart,  and  of  the  cause 
of  many  disorders  of  the  nervous  system. 

Xstly^  We  have  seen  that  the  brain  and  spinal  chord  are  supplied 
with  a  larger  quantity  of  blood  than  other  parts  of  the  body  of 
an  equal  bulk. 

2ndli/j  'J'hat  the  cerebro-spinal  system  is  supplied  with  blood 
by  the  internal  carotid  and  vertebral  arteries;  that  the  two  carotids 
are  larger  in  their  calibre  tlum  the  vertebrals,  and  sup])ly  the 
greatest  proportion  of  the  blood. 

'irdly^  That  iIk^  circulation  of  tlic  Idood  in  the  verlebrals  is 
much  less  liable  to  interruption  than  in  tlie  carotids;  special 
means  being  resorted  to  for  securing  the  free  passage  of  tlie  blood 
from  the  lieart  to  the  brain,  by  osseous  canals  provided  for  the 
transit  of  th<^  vertebral  arteries. 

!//////,  That,  as  both  the  brain  and  spinal  eht)i(l  are  siij)[)lieil 
with  blood  by  the  same  channels,  the  whole  nervous  system  m;iy 
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be  simultaneously  influenced  by  changes  in  the  action  of  the    ohap.  ti. 
heart. 

bthly^  That  a  regular  and  equal  circulation  in  the  nervous 
centres  is  secured,  not  only,  by  a  free  inosculation  between  the 
internal  carotid  and  vertebral  arteries,  but  also  by  the  trunks  of 
the  two  vertebral  arteries  joining  together,  on  entering  the 
cranium,  and  afterwards  subdividing. 

^thly^  That  the  brain  and  spinal  chord  are  not  only  supplied 
with  the  blood  both  of  the  vertebral  and  internal  carotid  arteries, 
but  these  vessels  freely  anastomose  with  the  arteries  of  the  ex- 
ternal parts  of  the  head  and  trunk — which  anastomosis  further 
secures  a  regular  supply  of  blood  to  the  whole  cerebro-spinal 
system. 

Ithly^  That  the  two  spinal  arteries  are  formed  by  branches 
from  each  vertebral  trunk,  thus  securing  the  equal  distribution 
of  the  blood  in  the  spinal  chord. 

^thly^  That  the  tortuous  course,  both  of  the  vertebral  and 
internal  carotid  arteries,  before  entering  the  head,  prevents  any 
disturbance  of  the  circulation  when  the  head  is  in  a  dependent 
position,  by  taking  off  the  weight  of  the  superincumbent  column 
of  the  blood. 

^thly^  That  as  the  different  portions  of  the  brain  and  spinal 
chord  are  supplied,  each  by  branches  of  different  arterial  trunks, 
the  symptoms  which  accompany  diseases  of  the  heart  will  differ, 
according  as  the  circulation  is  changed  in  the  one  or  other  of 
the  cerebral  arteries. 

lOthly^  and  lastly,  That  the  veins  of  the  brain  and  spinal 
chord,  like  the  arteries,  are  so  placed  and  constructed  that  no 
external  causes  can  prevent  them  from  duly  performing  their 
functions. 
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CHAPTER  III. 

THE  MUSCULO-CARDIAC  FUNCTION. 

The  munculo-cardiac  function  explained ;  some  organs  perform  several  dif- 
ferent functions  ;  influence  of  muscles  on  the  circulation ;  thejf  accelerate 
the  return  of  the  venous,  and  impede  the  exit  of  the  arterial  blood ;  some 
muscles  employed  to  compress  arteries  ;  some  arteries  are  exposed  to,  and 
others  protected  from,  muscidar  pressure;  ivJiy  veins  accompany  only 
some  arteries;  influence  of  muscular  contractions  on  the  yafni  propria  o/* 
muscles. 

However  difficult  it  may  have  been  to  explain  satisfactorily 
any  of  the  phenomena  of  the  animal  creation,  yet,  whenever 
a  step  has  been  gained  in  physiological  science,  we  ape  struck 
The  simpii  with  the  remarkable  simplicity  of  the  means  which  Nature  em- 
lures work!^.  ploys  for  accomplishing  what  to  us  had  appeared  a  most  compli- 
cated function  in  the  economy.  When  endeavouring,  therefore, 
to  explain  any  of  those  phenomena  of  living  beings  which  have 
hitherto  evaded  research,  it  may  be  anticipated  that,  if  our  in- 
quiries should  be  successful,  they  will  not  lead  to  the  discovery 
(Anew  laws,  but  unfold  the  same  wonderful  simplicity  of  means 
for  performing  the  operations  of  the  economy,  as  has  already 
been  revealed  by  hnnian  intellect.  It  has,  indeed,  been  justly 
observed,  in  allusion  to  the  progress  of  chemical  science,  that  it 
has  shown  '*  from  what  a  small  store  of  primitive  materials  have 
Chenetix  all  that  we  behold  and  wonder  at,  been  created  I"  Thus,  as 
physiology  has  a<lvanced,  and  that  we  have  been  able  to  explain 
many  of  the  phenomena  of  living  animals,  the  laws  wliich  govern 
tliem  are  found  to  be  few  and  simple  ;  so  that  it  is  by  no  means 
improbable  that  some  such  general  law  as  that  of  gramlation^ 
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which  governs  inanimate  matter,  may  yet  be  discovered,  govern-   chap.  iit. 
ing  and  regulating  all  the  phenomena  of  organized  beings  I 

"  Magnificence  divine ; 
Oh  !  wisdom  truly  perfect !    Thus  to  call 
From  a  few  causes  such  a  scheme  of  things ; 
Effects  so  various,  beautiful  and  great ! "  Thomson. 

In  the  arrangements  of  the  animal  economy,  it  may  be  fre-  some  organs 
quently  observed  that  one  organ  is  destined  to  perform  several  Jerai^unc^ 
distinct  functions — functions,  indeed,  in  some  instances  so  dis-  *'*'"^'~' 
similar  and  apparently  so  unconnected  with  each  other,  that  it 
could  not  be  well  anticipated,  they  could  be  executed  by  the  same 
physical  apparatus. 

Thus,  for  example,  the  muscles  of  the  jaw  are  not  only  em-  as  those  of 
ployed  to  masticate  the  food,  but  they,  at  the  same  time,  and  by    ' 
the  same  muscular  effort,  evacuate  the  salivary  glands,  squeezing 
the  saliva  into  the  mouth  by  the  pressure  which  they  produce 
during  their  contractions  on  the  salivary  apparatus. 

The    orbicular  muscles  are  not  only  employed  to  move  the  C^^®  lacrymai 

•^  ,      *^  organs) 

eyelids  over  the  eyeball,  to  protect  it  from  light  arid  extraneous 
substances,  but  they  also  compress  the  lacrymai  gland,  and 
thus  increase  the  flow  of  tears  in  the  act  of  weeping  :  and  "  when 
a  greater  quantity  of  tears  is  wanted,  we  contract  the  forehead, 
bring  down  the  eyebrows,  and  use  many  other  distortions  of 
the  face  to  compress  the  lacrymai  glands,  and  increase  the  flow         . 

of  tears."  Zoonomla) 

The  urinary  organs  of  the  male,  moreover,  are  employed  for  and  those  of 
the  transmission  of  the  seminal  fluid,  as  well  as  to  afford  a 
passage  for  the  urine ;  and  the  hones  not  only  support  the  body  ^"^^  ^^'^ 
like  a  framework,  but  they  afford  fixed  points  for  the  origin  and 
insertion  of  the  various  muscles,  and  they  also  form  walls  of  de- 
fence for  the  internal  organs, — the  brain,  the"  thoracic  and  the 
pelvic  viscera. 

The  functions  of  the  respiratory  apparatus  are  still  more  and  the  or- 
multiplied.  Besides  oxygenating  the  blood,  conveying  odorous 
substances  through  the  nasal  passages  to  the  organ  of  smell, 
assisting  the  return  of  the  venous  blood  to,  and  the  exit  of  the 
systemic  blood  from  the  heart,  and  producing  the  voice,  they  are 
also,  as  I  shall  demonstrate,  employed  in  modifying  the  supply 
of  blood  to  the  heart.    In  birds,  the  functions  of  the  respiratory 
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apparatus  are  even  more  numerous,  the  air  passing  into  mem- 
braneous sacs  within  the  chest  and  abdomen,  as  well  as  into 
their  hollow  bones,  in  order  to  assist  their  flight. 

In  like  manner,  I  shall  endeavour  to  show  that  the  muscles, 
besides  being  the  organs  of  active  motion,  destined  to  perform 
the  various  movements  of  the  body,  are  essential  auxiliaries  in 
the  circulation  of  the  blood,  in  the  arteries  as  well  as  in  the 
veins,  performing  both  these  offices  mei'ely  by  the  pressure 
which  they  produce  during  their  contractions  upon  the  adjacent 
blood-vessels.  And  further,  it  will  appear  that  when  such 
muscular  efforts  are  required,  an  additional  vigour  being  at  the 
same  moment  wanted  for  the  heart,  this  office  is  performed  by 
the  contractions  of  the  same  muscles,  which  are  employed  to 
accomplish  the  effort :  and  thus  it  is  wisely  constituted  that 
the  very  identical  organs  which  perform  the  movements,  and 
necessarily  cause  a  certain  degree  of  exhaustion,  should  also 
be  the  means  of  invigorating  the  heart  itself,  and  thus  enable 
the  muscles  to  continue  their  exertions. 

A  general  view  of  the  means  by  which  the  circulation  of  the 
blood  is  carried  on  throughout  the  animal  creation,  as  well  as 
the  phenomena  of  diseases,  will  serve  to  point  out  the  errors  of 
those  physiologists  who  have  endeavoured  to  explain  the  systemic 
circulation  by  the  action  of  the  heart  alone.  The  momentary 
flushings  of  the  cheek,  and  the  diseased  changes  in  the  cutane- 
ous capillaries  of  a  common  pustule,  might  have  been  deemed 
sufficient  to  show  that  these  vessels  are  endowed  with  powers 
anri  perform  functions  in  the  circulation  which  are  independent 
of  the  central  organ.  The  fact  that  the  circulation  of  the  blood 
is  carried  on  in  some  of  the  lower  animals,  as  in  worms,  which 
are  without  a  heart,  only  by  the  almost  incessant  motions  of 
their  bodies,  might  surely  have  indicated  that  muscular  contrac- 
tions must  have  at  least  some  influence  on  the  circulation  of  tlie 
blood  in  the  arteries  as  well  as  in  the  veins. 

So  important,  indeed,  is  the  influence  which  the  muscular 
contractions  have  on  the  circulation  of  the  arterial  blood,  that 
in  various  tribes  of  animals  the  heart  is  found  developed  more 
and  more  perfectly  in  jM'oportion  as  tlie  animal  is  less  exposed 
to  motion.  Hence,  whilst  tin*  nrstless  imect  recpiires  no  hcint  to 
impel  its  blood,  the  shelljish,  fixed  and  motionless  on  its  rock,  h 
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provided  with  a  central  organ  or  heart,  to  carry  on  the  circula-  chap.  hi. 
tion.  In  man  the  office  required  of  the  heart  must  therefore 
vary  considerably  with  his  bodily  pursuits,  the  sedentary  habits 
of  some  preventing  it  from  deriving  little  or  any  assistance  from 
the  organs  of  locomotion,  whilst  the  active  occupation  of  others 
materially  aid  the  circulation  of  the  blood. 

When  the  respiratory  apparatus  is  healthy,  and  the  circula-  Muscles  ac- 

celerate  the 

tion  through  the  right  heart  undisturbed,  the  pulmonary  veins  return  of  the 
afford  a  sufficient  supply  of  oxygenated  blood  to  the  left  heart, 
for  the  ordinary  purposes  of  the  systemic  circulation.  During 
sleep  this  must  be  strictly  true  ;  but  if  the  heart  be  suddenly 
required  to  act  with  an  additional  vigour — a  circumstance  which 
is  frequently  taking  place  whilst  we  are  awake — an  increased 
supply  of  blood  then  becomes  necessary,  the  energy  of  the  heart 
depending  on  the  quantity  of  blood  with  which  it  is  supplied. 
This  important  office  we  shall  find  is  fulfilled,  not  only  by  accele- 
rating the  flow  of  the  venous  blood  into  the  right  heart,  but 
also  by  impeding  the  exit  of  the  arterial  blood  from  the  left 
heart:  both  which  purposes  are  admirably  effected  simply  by 
the  change  of  form  which  muscles  undergo  during  their  con- 
tractions. 

That  the  velocity  of  the  circulation  in  the  intermuscular  veins 
of  the  extremities  is  accelerated  by  the  contraction  of  the  muscles 
of  the  limbs,  and  consequently  that  muscular  exertions  assist  in 
propelling  the  venous  blood  towards  the  right  heart,  is  a  fact  that 
has  been  long  since  pointed  out,  and  generally  admitted  by 
physiologists.  This  influence  of  muscular  contraction  on  the 
veins  was  considered  by  Haller,  and  never  contradicted  by  sub- 
sequent writers,  as  alone  sufficient  to  explain  both  the  increase 
in  the  heart's  action,  and  the  frequency  of  respiration  which 
follow  muscular  exertions. 

But  whilst  it  was  demonstrated  that  the  pressure  caused  by  Muscles  im- 

,,.,.  .  11111  i«      pede  the  exit 

muscles,  auring  their  contraction,  propels  the  blood  onwards  in  of  the  arterial 
the  contiguous  veins  to  the  right  heart,  it  seems  never  to  have 
been  contemplated  what  must  be  the  effect  of  that  same  compres- 
sion on  the  adjacent  arteries^  although  these  vessels  are  doubt- 
less alike  exposed  to  its  influence.  In  the  subsequent  researches 
I  will  endeavour  to  demonstrate,  that  the  organs  of  active  motion 
perform  a  most  essential  office  in  the  circulation  of  the  blood  in 
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Chap.  III.  the  arteries,  as  well  as  in  the  veins ;  and  that  muscular  contrac- 
tions on  the  arteries  adjacent  to,  as  well  as  on  those  imbedded  in 
the  substance  of  muscles,  must  compress  these  vessels,  by  which 
the  flow  of  blood  through  them  will  be  more  or  less  impeded : 
so  that  it  will  appear  that  the  contraction  of  muscles  increases 
the  accumulation  of  blood  within  the  heart  in  two  ways — by 
accelerating  the  flow  of  the  venous  blood  to  the  right  heart,  and 
by  impeding  the  exit  of  the  arterial  blood  from  the  left  heart. 

If,  therefore,  by  the  contractions  of  muscles,  the  free  passage 
of  the  blood  be  impeded  in  any  particular  arteries,  such  as  in 
those  imbedded  in  the  muscles  of  the  limbs,  there  must  take 
place  a  corresponding  obstruction  to  the  exit  of  the  arterial  blood 
from  the  left  ventricle,  and  consequently  an  increased  impetus 
given  to  the  blood  in  those  arteries  whose  branches  are  not  com- 
pressed. In  estimating  the  legitimacy  of  this  conclusion,  it 
ought  to  be  borne  in  mind,  that  all  the  arterial  tubes  are  so  com- 
pletely filled  with  blood,  as  to  constitute,  as  it  were,  a  solid  yield- 
ing column  ;  and  consequently  a  pressure,  however  slight,  made 
upon  one  part  of  that  column,  must  be  instantly  felt  throughout 
the  whole  arterial  system, 
irysiops ob-  Mr.  Hyslop,  having  bled  a  lady  to  syncope,  became  alarmed 
^  ^^^'  at  its  long  continuance ;  and,  on  accidentally  raising  her  from  the 
horizontal  position,  firmly  grasping  her  arms  and  supporting  by 
them  the  weight  of  the  body,  she  rapidly  recovered.  Surprised 
at  this,  more  particularly  as  the  change  from  the  horizontal  to 
the  erect  posture  might  have  been  expected  to  have  an  opposite 
eff'ect,  he  was  led  to  reflect  what  could  be  the  cause  of  so  sudden 
a  restoration  of  the  heart's  action ;  and  he  became  convinced 
that,  whilst  elevating  the  body,  and  allowing  its  weight  to  be 
sup{)()rted  on  that  part  of  the  arms  along  which  the  brachial 
arteries  pass,  he  must  have  compressed  those  vessels,  the  eft'ect 
of  whicli  compression  would  be  an  impediment  to  the  flow  of 
blood  tlirougli  them,  and  consequently  an  increase  in  the  quantity 
of  blood  in  the  heart.  He  thence  concluded  that  the  rapid  re- 
covery of  this  patient  from  syncope  was  analogous  to  tlie  artificial 
nnrihiHftx-  process  of  transfusing  blood.  Subsequent  experiments  enabled 
j.er  muiiii*.  j^j^  ^^^  prove  tlui  accuraey  of  this  observation.  He  found  that 
by  the  application  of  a  torniquet  on  the  brachial  artery,  he  could 
increase  tho  lieart's  action  about  ten  pulsations  in  five  minutes, 
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— an  ingenious  mode,  which  he  afterwards  proposed  to  adopt  in   ^^^^- 1"- 
order  to  revive  the  heart  in  cases  of  syncope  or  apparent  drown- 
ing. 

This  interesting  observation  leads  not  only  to  a  satisfactory  Additional 

PI  „,.,.,.  Illustrations. 

explanation  of  some  phenomena  of  the  circulation,  but  it  proves 
how  the  quantity  of  arterial  blood  within  the  heart,  and,  con- 
sequently, the  vigour  of  the  heart's  action,  are  increased  by 
muscular  exertions.  It  seems,  indeed,  remarkable  that,  although 
Parry,  Kellie,  and  other  ingenious  men  had  employed  artificial 
means  for  compressing  arteries,  in  order  to  relieve  some  diseases, 
yet  they  never  seemed  to  have  contemplated  what  would  be  the 
effect  of  muscular  contractions  on  the  circulation  of  the  adjacent 
arteries,  and  of  their  influence  upon  the  circulation. 

That  muscular  contractions  compress  arteries,  and  thus  in-  JJoyed  to°™ 
crease  the  action  of  the  heart,  by  impeding  the  transit  of  the  compress 

'      */  r  o  arteries. 

blood  through  them,  may  be  demonstrated  by  experiment,  as  well 
as  by  various  phenomena. 

If  the  radial  artery  of  a  person  who  is  powerfully  contracting-  Proved  by 

n    I       1         I         \  ;,.,.  experiment. 

the  muscles  of  the  hand  and  arm  be  examined,  its  pulsations  are 
soon  found  to  become  feeble,  and  at  last  they  are  scarcely  per- 
ceptible ;  whilst  the  moment  the  muscles  are  relaxed,  the  artery 
is  perceived  to  beat  with  its  natural  force.  By  the  same  experi- 
ment it  may  also  be  shown,  that  the  effect  of  impeding  the  transit 
of  the  blood  in  the  arteries  is  to  increase  the  action  of  the  heart ; 
for  it  will  be  found  that,  in  proportion  as  the  strength  of  the 
pulsations  of  the  radial  artery  diminishes,  so  the  impulse  of  the 
heart  is  increased. 

Next,  let  us  consider  the  position  of  arteries  in  their  relation  to  Position  of 

'  •  1  •   1  -I  arteries  in 

the  muscles,  and  learn  the  mechanism  which  enables  the  muscles,  relation  to 

ttiuscIgs 

on  contracting,  to  compress  the  contiguous  vessels  in  such  a 
manner  as  to  impede  the  flow  of  their  blood. 

For  performing  this  important  function  of  the  circulation,  and 
which  I  have  denominated  the  musculo-cardiac  function^  we 
find  several  simple  and  beautiful  contrivances ;  we  also  have 
a  striking  illustration  of  this  peculiar  ofiice  of  the  muscular  sys- 
tem, comparing  it  in  the  mechanism  which  nature  has  employed 
in  order  to  prevent  the  compression  of  some  arteries,  when  their 
compression  would  be  injurious  to  the  performance  of  the  func- 
tions of  those  organs  which  such  arteries  supply.     Although  it 
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Chap.  Ill,  may  not  be  requisite  that  every  organ  should  be  at  all  times 
supplied  with  the  same  quantity  of  blood,  yet  there  are  other 
organs  in  which  any  deficiency  in  the  supply  would  be  preju- 
dicial, or  even  fatal,  to  the  functions  of  life :  whenever,  there- 
fore, the  heart  requires  an  additional  quantity  of  blood,  that 
office  is  fulfilled  by  impeding  the  flow  of  the  arterial  blood  only, 
through  the  vessels  of  those  organs,  which  do  not  at  all  times 
require  a  uniform  supply  of  the  vital  fluid. 
Some  arteries      Hcncc  wc  find  that  the  arteries  of  all  organs  of  the  first  deno- 

exposed  to 

and  some  pro-  miuatiou,  as  the  brachial  and  femoral  arteries,  are  so  placed, 
ifreiure.^™'  that  they  must  inevitably  be  more  or  less  compressed  by  the 
contractions  of  the  adjacent  muscles ;  whilst  the  arteries  of  other 
organs,  as  those  of  the  brain,  iris,  alimentary  canal,  and  coron- 
ary arteries  of  the  heart,  are  so  situated,  that  they  are  protected 
from  all  pressure  arising  from  the  contractions  of  those  muscles 
that  are  contiguous  to  them. 

There  are,  indeed,  several  points  in  the  anatomy  both  of  the 
muscles  and  of  the  arteries,  which  are  specially  subservient  to 
Why  veins      the  musculo-cardiac  function.     Arteries  are  found  to  accompany 
8ome"ane°rits  vcins,  whcrc  it  is  intended  that  hoik  these  systems  of  vessels  shall 
""'^  '  be  influenced  at  the  same  time  by  muscular  contractions.     Long 

as  this  relative  position  of  the  arteries  and  muscles  of  the  limbs 
has  been  known  to  anatomists,  yet  no  rational  explanation  of  the 
purpose  of  this  arrangement  has  ever  been  given.  It  is,  how- 
ever, evident,  according  to  the  preceding  views,  that,  by  such  a 
disposition  of  the  two  systems  of  vessels,  the  velocity  of  the  blood 
is  equally  influenced  in  the  arteries,  and  in  the  veins  whenever 
the  adjacent  muscles  are  contracted  ;  and  that,  whilst  muscular 
contractions  assist  in  propelling  the  venous  blood  forwards  to  the 
right  heart,  the  valves  preventing  its  regurgitation,  the  same 
pressure  must  impede  the  current  of  the  blood  in  tlie  adjacent 
arteries,  and  thus  diminisli  its  exit  from  tlie  left  licart. 

Here,  then,  we  have  anatomical  facts  affording  additional 
evidence  of  the  simplicity  and  infinite  wisdom  which  tlie  Creator 
displays  in  all  liis  works,  by  employing  one  organ  to  perform  at 
the  same  time  more  than  one  function.  Thus,  veins  and  arteries 
accompany  each  othcT  in  those  situations,  where  it  is  intended 
that  the  circulation,  both  of  the  venous  and  arterial  blood,  shall 
be  influenced  by  the  contractions  of  the  adjacent  muscles,  and 
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those  vessels  which  are  not  liable  to  compression  from  muscular    chap.  hi. 
contractions  are  not  similarly  disposed,  either  with  relation  to  the 
muscles  or  to  each  other ;  hence  in  the  internal  viscera,  as  the 
brain,  lungs,  and  liver,  veins  do  not  accompany  the  arteries. 

No  arrangement  could  be  better  adapted  for  such  compression 
than  the  course  which  is  assigned  to  the  femoral  and  brachial 
arteries :  these  enclosed  in  a  sheath,  with  their  venos  comites, 
beinof  in  some  places  completely  encircled  and  imbedded  in  the  ^s  those  of 

IIP,.  the  extre- 

large  muscles  of  the  extremities,  so  that  on  every  movement  mities. 
of  the  limbs  they  must  suffer  more  or  less  compression. 

To  exhibit  this  relative  position  of  the  arteries  and  muscles, 
we  have  only  to  examine  a  vertical  section  of  the  thigh.     The  ^ig  ^4. 
arteries,  with  the  accompanying  veins,  are  seen  enclosed  in  their 


Fig  24. 

sheaths,  and  surrounded  by  the  muscles  in  such  a  manner  that, 
when  the  limb  is  moved,  and,  consequently,  these  muscles  con- 
tracted, their  pressure  upon  the  arteries  must  necessarily  impede 
the  passage  of  the  blood. 

The  effects  of  the  contractions  of  the  muscles  of  the  extremi-  influence  of 
ties,  in  compressing  the  brachial  and  femoral  arteries,  will  sufiSce  tary  muscles 
to  point  out  all  that  is  here  requisite  to  be  noticed  as  regards  the  [!^J^^^  "^^"" 
influence  of  the  voluntary  muscles  in  increasing  the  vigour  of  the 
heart ;  and  it  will  also  be  found  that  the  involuntary  muscles 
perform  an  equally  important  share  in  modifying  the  circulation 
of  the  arterial  blood. 
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It  has  been  already  shown  that  the  arteries  which  supply  the 
heart,  and  likewise  those  of  the  stomach,  lips,  and  iris,  are  so 
placed,  that  the  circulation  in  them  can  never  be  interrupted 
by  the  movements  of  these  organs.  Neither  are  the  vertebral 
arteries,  nor  those  of  the  lungs,  subject  to  pressure  from  the  con- 
tractions of  any  of  the  voluntary,  or  of  the  involuntary  muscles ; 
the  anastomosis,  and  the  protection  which  is  afforded  to  the  cere- 
bral arteries,  warding  off"  the  influence  of  any  movements  of  the 
neck,  and  the  pulmonary  vessels  are  affected  only  indirectly  by 
the  motions  of  the  parietes  of  the  chest. 

On  examining  the  alimentary  canal,  we  there  find  an  illustra- 
tion of  the  function  which  is  performed  by  the  contraction  of 
Influence  of   ^^^voluntavT/  musclcs  on  the  circulation.     The  vermicular  motions 
the  perisuiitic  of  the  stomach,  and  intestines  during  the  process  of  dioi-estion, 

motion  ot  the  '  .  .  . 

alimentary  must,  doubtlcss,  havc  a  vcry  considerable  influence  on  the  circu- 
lation of  the  blood,  both  in  the  veins  and  in  the  arteries  of  these 
organs  ;  so  that  during  the  peristaltic  movements  of  the  alimen- 
tary canal,  there  is  an  increase  both  in  the  impulse  of  the  heart, 
and  in  the  frequency  of  the  arterial  pulse.  In  this  respect,  the 
circulation  of  the  blood  in  the  intestinal  canal,  in  part  resembles 
that  which  exists  in  worms,  the  almost  unceasing  movements  of 
these  animals  being  sufficient,  as  has  been  previously  noticed,  to 
circulate  their  blood,  unaided  by  a  heart. 

Besides  the  influence  of  muscles,  during  their  contractions,  in 
compressing  the  adjacent  arteries,  it  is  quite  evident  that  they 
must  also  compress  those  vessels  which  are  distributed  in  the 
muscular  tissue  itself — the  vasa  propria,  and  thus  diminish  the 
circulation  through  them.  This  circumstance  satisfactorily  ex- 
plains an  observation  made  by  the  elder  anatomists, — that  when 
a  muscle  is  exposed  in  a  living  animal,  the  red  colour  diminishes 
in  intensity  during  its  contractions,  and  returns  when  the  muscle 
is  relax('<l. 

Whilst  investigating  the  phenomena  of  the  musculo-cardiac 
function,  it  is  interesting  to  examine  not  only  Nature's  con- 
trivances, in  order  to  impede  the  flow  of  blood  through  the 
arteries,  when  she  requires  an  increase  in  the  quantity  of  the 
vital  flnitl  in  the  lioart ;  it  is  no  less  instructive  to  observe  the 
means  which  are  employed  to  prevent  muscles  from  compressing 
the  arteries  and  veins  of  those  organs,  tlie  functions  of  wliich 


l'a''e  64. 
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would  be  disturbed  by  any  interruption  to  their  regular  supply  chap.  hi. 
of  blood. 

In  those  arrangements  where  the  compression  of  arteries  from 
the  contractions  of  muscles  is  to  be  avoided,  I  have  remarked, 
that  either  circles  of  anastomosis  are  established  between  different  by  anasu.- 
arterial  trunks,  or  that  the  vessels  themselves  are  so  placed  that 
they  are  completely  protected  from  all  that  pressure  to  which 
they  would  otherwise  be  exposed  by  the  contractions  of  the 
adjacent  muscles. 

Of  the  first  of  these  provisions  we  have  examples  in  the  ana- 
stomosis of  the  coronary  arteries  of  the  heart,  the  stomach,  the 
intestinal  canal,  hands,  and  lips,  and  in  the  circles  of  anastomosis 
of  the  arteries  of  the  iris ;  the  effect  of  all  which  free  inoscula- 
tions is  obviously  intended  to  render  any  obstruction  in  the  arte- 
rial circulation  of  these  organs  impossible  ;  a  circumstance  which 
would  be  constantly  taking  place  from  their  unceasing  move- 
ments, had  not  such  anastomosis  been  established.  (See  page  40) 

Each  of  the  two  ciliary  arteries  of  the  iris  divide  into  two  (SeeSg.  id 
branches,  which  afterwards  reunite,  encircling  the  interior  of  the 
globe  of  the  eye.  From  this  arterial  circle  numerous  branches 
go  off  at  right  angles,  and  are  distributed  upon  the  iris  ;  all  these 
branches  anastomose  with  one  another,  and  form  a  circle  round 
the  pupillary  opening.  Thus,  notwithstanding  the  varied  and 
constant  movements  of  the  iris,  every  part  of  it  is  uninterruptedly 
supplied  with  blood. 

The  other  provision  to  which  I  have  alluded,  or  where  arteries  by  pecuiiari- 
are  protected  from  any  compression  by  the  contractions  of  the  course/^^"^ 
adjacent  muscles,  is  exemplified  both  in  the  heart  and  in  the 
brain. 

In  order  to  prevent  any  interruption  to  the  circulation  in  the  course  of  the 
vessels  destined  to  supply  the  heart,   there  is  not  only  a  free  ^^'■^'^*"^^' 
anastomosis  between  the  coronary  arteries,  but  also  a  peculiarity 
of  structure,  already  mentioned  ;  both  arteries  and  veins  passing  gee  page.  40. 
along  a  tendinous  furrow  or  groove,  between  the  auricles  and 
ventricles,  in  such  a  manner  that,  during  the  unceasing  contrac- 
tions and  relaxations  of  the  muscles  of  these  cavities,  the  circu- 
lation of  the  blood,  neither  through  the  veins  nor  arteries,  can 
ever  be  interrupted. 

And  again,  if  we  look  at  the  vertebral  arteries^  we  find  that 
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ciiAi\jii.    these  vessels  are  also  protected  from  muscular  compression,  in- 
dependently of  having  a  free  anastomosis  established  between 

them  within  the  cranium.  These 
arteries  pass  along  the  bony  canals 
of  the  cervical  vertebra?,  by  which 
they   are  so   protected,  that  the 

^^^^^^^^IJ^^^^^^I   never,  like  that  in  the  carotids,  be 

interrupted  by  any  pressure  from 
the  contractions  of  the  muscles 
of  the  neck,  and  during  the  varied 
positions  of  the  head.  Anato- 
mists have  assigned  a  very  differ- 
ent use  of  this  bony  canal,  attri- 
buting to  it  the  office  of  merely 
protecting  the  artery  from  external 
injury,  or  preventing  any  increase 
in  its  size. 

Indeed,  had  there  not  been  such 
a  distribution  of  the  arteries  of  the 
brain,  and  if  the  vertebral  arteries, 
like  the  carotids,  had  been  con- 
stantly exposed  to  compression 
from  the  contractions  of  the  mus- 
1  io'  2.7.  cles  of  the  neck,  and  also  from 

alterations  in  the  position  of  the  head, — or  if  there  were  no  free 
communication  between  the  vertebrals  and  carotids,  then  the 
proportion  of  arterial  blood  within  the  head  would  have  been 
exposed  to  constant  variations,  and  the  functions  of  the  brain 
liable  to  incessant  disturbance, — accidents  which  tlie  mechanism 
now  described  is  admirably  calculated  to  avert. 

Some  arteries,  I  have  already  mentioned,  are  protected  from 

muscular  pressure  by  passing  through  a  tendinous  ring.     The 

c.urno  of  the  jiQrta  passcs  through  the    diapliragm — the    femoral  artery  per- 

r:ii.  popiinfii,  forates  the  abductor  muscle  ;  the  popliteal  artery  goes  througli 

ofihohan.i.    \\w.  head  of  the  solcus  nniscle  ;  and  the  arteries  of  the  hand  pass 

tlirough  the  tendinous  aponeurosis  of  the  wrist. 
iiiuiiu-uuci  in       In  furtlicr  corroboration  of  the  purposes  which  are  served  by 
nilu*.'^        peculiarities  in  the  course  of  some  arteries,  it  is  interesting  to 
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notice  the  ingenious  mechanism  in  the  vascular  system  of  certain   ^"^^"  ^^^ 
organs  of  the  lower  animals,  all  which  are  evidently  intended  to 
guard  arteries  against  any  compression  from  the  contractions  of 
the  adjacent  muscles,  under  circumstances  when  such  pressure 
would  be  injurious. 

Thus,  in  the  lion,  the  arteries  of  the  head  are  so  distributed,  in  the  feline 

tribe  • 

that  the  muscles  of  the  jaws  can  be  for  a  long  time  kept  in  a 
state  of  powerful  contraction  when  holding  his  prey,  without  the 
circulation  being  interrupted. 

In  the  tardigrade  animals,  as  the  sloth,  there  are  no  less  than  in  the 
two  distinct  provisions  in  the  arrangement  of  the  brachial  tm-Jgmdm; 
arteries,  evidently  intended  to  prevent  the  circulation  from  any 
interruption  by  the  long- protracted  muscular  contractions  to 
which  the  limbs  of  these  animals  are  exposed  in  climbing,  or  in 
grasping  their  prey.  Besides  that  peculiarity  of  structure  in  the 
feline  tribe,  which  I  have  mentioned,  where  the  artery  is  guarded 
from  compression  by  passing  through  a  foramen  in  the  humerus, 
the  brachial  artery  of  the  sloth  (see  fig.  16)  divides  into  numerous  /g^g  ^g  |g  x 
parallel  branches,  which  afterwards  reunite  in  one  trunk;  so 
that  when  this  creature  is  suspending  itself  on  a  tree,  or  grasping 
its  prey,  which  it  often  holds  uninterruptedly,  for  many  hours, 
the  long-continued  contraction  of  the  muscles  of  the  limbs  can- 
not impede  the  circulation  of  the  blood  in  the  remote  branches 
of  the  brachial  artery.  Langstaff  found  it  difficult  to  separate 
the  branches  composing  this  brachial  plexus ;  but  from  the 
dissections  which  he  made,  he  was  disposed  to  believe  that,  be- 
sides forming  a  plexus,  the  trunk  of  the  artery  itself  is  continued 
through  the  middle  of  the  plexus,  so  that,  for  the  common  pur- 
poses of  life,  the  circulation  can  go  on  solely  in  the  trunk  of  the 
vessel.  This  singular  distribution  in  the  brachial  artery  of  the 
sloth  was  first  described  by  Carlisle,  who  conceived  it  to  be  the  (See  Carlisle, 
cause  of  the  slowness  of  its  motion.-^  Trans.  io84) 

1  The  sloth,  of  all  aniraals,  is  the  most  of  allits  verdure,  sparing  neither  fruit,  blos- 
sluggish  and  inactive  ;  and,  to  judge  from  sora,  nor  leaf;  after  wbich  it  is  said  to  de- 
outward  appearance,  it  would  seem  the  vour  even  the  bark.  Beingunableto  descend, 
most  helpless  and  wretched.  All  its  motions  it  throws  itself  on  the  ground,  and  continues 
seem  to  be  the  effect  of  the  most  painful  exer-  at  the  bottom  of  the  tree  till  hunger  again 
t.ion,  which  hunger  iilonciscapableof  exciting.  compels  it  to  renew  io  toils  in  search  of 
It  lives  chiefly  in  trees ;  and  having  ascended  subsi.stcnce. 

one  with  infinite  labour  and  difficulty,  it  Its  motions  are  accompanied  with  a  most 

remains  there  till  it  has  entirely  stripped  it  piteous  and  lamentable  cry,  which  terrifies 
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in  the  aorta 
of  fishes ; 


in  birds  and 
in  monkeys. 


Fi-.  9,  p.  39. 


For  a  like  purpose  I  have  mentioned  the  peculiarity  in  the 
course  of  the  aorta  in  some  fishes.  After  having  supplied  the 
abdominal  viscera,  that  vessel  in  the  shark  passes  along  a  channel 
formed  by  the  bony  processes  of  the  vertebrae,  so  that  the  circu- 
lation can  never  be  disturbed  in  the  powerfully  muscular  tail 
during  any  of  its  movements. 

The  same  arrangement  is  also  remarkable  in  the  long  flexible 
necks  of  birds.  In  the  tail  of  the  prehensile  monkeys^  the  con- 
tinuation of  the  aorta  is  protected  from  pressure  by  the  inferior 
rings  of  the  vertebrae,  whilst  there  are  also  very  numerous 
inosculations  of  the  arteries  of  the  tail. 

Here,  then,  as  well  as  in  the  human  brain  and  heart,  are 
examples  of  arteries  passing  along  a  course,  by  which  they  are 
completely  protected  from  all  muscular  pressure  ;  whilst,  on  the 
other  hand,  other  arteries  are  so  placed  in  relation  to  muscles, 
that  they  are  subjected  to  muscular  compression  in  order  to 
fulfil  a  very  important  function  in  the  animal  economy. 


even  beasts  of  prey,  and  proves  its  best  de- 
fence. 

Though  slow,  awkward,  and  almost  in- 
capable of  motion,  the  sloth  is  strong,  re- 
markably tenacious  of  life,  and  capable  of 
enduring  a  long  abstinence  from  food.  We 
are  told  of  one  that,  having  fastened  itself  by 
its  feet  to  a  pole,  remained  in  that  situation 


forty  days  without  the  least  sustenance. 
The  strength  in  its  legs  and  feet  is  so  great, 
that,  having  seized  anything,  it  is  almost 
impossible  to  oblige  it  to  quit  its  hold.  The 
same  animal  laid  hold  of  a  dog  that  was  set 
loose  upon  it,  and  held  him  fast  with  its  feet 
till  ho  perished  with  hunger. — Bewick's //w- 
tory  of  Quadrupeds,  457. 
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CHAPTER  IV. 

PHENOMENA  DEPENDING  ON  THE  MUSCULO-CARDIAC  FUNCTION. 

These 'phenomena  explained;  those  on  awaking  from,  and  those  which  pre- 
cede sleep ;  those  hefore  running  or  leaping ;  preparing  to  endure  pain ;  on 
■  recovering  from  syncope ;  effects  of  bodily  exercises  explained — walking, 
driving,  riding,  and  dancing;  effects  of  gestures  in  public  speaking.  In- 
fluence of  the  musculo-cardiac  function  in  diseases — in  chosea,  in  tetanus, 
and  in  convidsions. 

I  SHALL  now  proceed  to  show  that  the  musculo-cardiac  func- 
tion enables  us  to  account  for  many  important  phenomena, 
which  are  constantly  taking  place  in  the  living  body,  and  which 
could  not  have  been  explained,  until  a  knowledge  of  this  func- 
tion of  the  muscles  had  been  discovered. 

Some  muscular  movement  will  be  observed  to  precede  every 
effort  which  is  made  to  increase  the  vigour  of  particular  organs, 
because,  for  such  a  purpose,  it  is  first  required  that  the  vigour  of 
the  heart  itself  should  be  increased.  We  therefore  find,  that, 
unless  when  the  body  is  in  a  state  of  perfect  tranquillity,  which 
can  scarcely  ever  happen  but  during  sleep,  the  circulation 
of  the  blood  in  the  different  organs  is  constantly  varying,  any 
muscular  movement,  however  slight,  increasing  the  influx  of  the 
venous  blood,  and  at  the  same  time  impeding  the  exit  of  the 
arterial  blood  from  the  heart.  Thus,  in  some  organs,  the  quan- 
tity of  blood  is  diminished,  and  in  others  increased,  by  every 
motion  of  the  body  ;  those  organs  which  are  called  upon  to  per- 
form particular  functions  receiving  an  increase,  whilst  those, 
whose  office  is  less  urgent,  experience  a  diminution,  in  the  supply 
of  the  vital  fluid. 

It  is,  indeed,  interesting  to  contemplate  the  beautiful  contri- 
vances which  are  employed  by  the  animal  economy,  in  order  to 
fulfil  this  important  office  in  the  various  organs,  and  to  observe 
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cuAP.  IV.    the  injurious  eftects  which  result   from  deviations  in  the  due 

execution  of  the  circulating  apparatus. 
Pheiiomena        ]^q  more  satisfactory  illustration  need  be  ffiven  of  the  func- 

of  sleep  •'  o 

expbiucd  tion  of  the  muscles  in  modifying  the  circulation  of  the  blood — 
the  musculo-cardiac  function,  tlian  by  observing^the  develop- 
ment of  those  phenomena,  and  by  reviewing  the  various  functions 
successively,  as  they  are  evolved,  in  a  person  waking  from  sleep, 
and  when  passing  from  sleep  to  wakefulness. 

The  first  indication  of  a  person  passing  from  sleep  to  waking 
is  some  movement  of  the  body.  Tlie  posture  in  which  he  had 
reclined  is  changed ;  and  almost  at  the  same  moment,  and  just 
when  becoming  conscious  of  existence,  the  muscles  of  the  ex- 
tremities are  contracted ;  the  limbs  are  stretched,  he  yawns, 
and,  finally,  the  intellectual  powers  awake. 

The  phenomena,  which  precede  both  sleep  and  wakefulness, 
are  so  uniform,  and  are  so  universal  throughout  the  animal 
creation,  that  it  would  be  unphilosophical  to  suppose  they  were 
not  the  effect  of  a  fixed  law  of  the  economy,  hitherto  undis- 
covered, and  that  they  could  not  be  reasonably  conceived  to  be 
the  result  of  chance,  or  the  effect  of  habit. 

All  these  muscular  movements  can  be  satisfactorily  ex- 
plained by  contemplating  the  effects  on  the  circulation,  which, 
as  I  have  endeavoured  to  demonstrate,  are  produced  by  muscular 
contractions  on  the  adjacent  arteries, — by  the  musculo-cardiac 
function. 

The  almost  instantaneous  effect  of  a  person  stretching  the 
limbs  wliilst  awaking  from  slumber,  is  rousing  the  powers  of 
the  mind ;  tliis  is  caused  by  an  accumulation  of  blood  in  the 
heart,  which  such  motions  necessarily  create,  and  which,  by  in- 
creasing its  vigour,  enables  it  to  propel  an  additional  quantity 
of  blood  to  the  head. 

Scarcely  has  a  man  awoke,  and  the  brain  received  this  ad- 
ditional quantity  of  the  syst(!mic  blood,  before  the  mental  powers 
are  resuscitated  ;  and,  having  now  been  refreshed  by  "  balmy 
sleep,"  they  almost  immediately  resume  their  wonted  vigour. 

The  powers  of  the  mind  having  revived,  man  is  now  fitted 
for  his  varied  avocations,  in  the  exercise  of  which  the  musculo- 
((irdiac  functi(m  continues  to  perform  an  important  share. 

'i'he  phenomena  to  be  observed  before  a  person  falls  asleep, 
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form  a  striking  contrast  to  those  which  take  place,  when  he  Chap.  iv. 
awakes  from  slumber ;  these  phenomena  afford  at  least  a  nega-  Phenomena 
live  proof  of  the  influence  of  this  function  of  the  muscles.  cede  sleep. 

On  the  approach  of  sleep,  instead  of  making  any  muscular 
movement,  a  man  prepares  himself  by  seeking  that  posture  which 
will  relax  the  greatest  possible  number  of  the  organs  of  active 
motion.  He  reclines  in  a  horizontal  posture,  and  places  the 
limbs  in  a  state  of  semi -flexion, — these  preparations  have  the 
effect  of  tranquillizing  the  circulation,  and  of  equalizing  the 
supply  of  blood  to  every  part  of  the  body,  so  that  the  vigour  of 
all  the  organs  is  diminished,  and  no  one  is  more  excited  than 
another. 

The  habits  and  avocations  of  mankind  afford  ample  illustra- 
tions of  the  large  share  which  the  musculo -cardiac  function  con- 
tributes in  carrying  on  the  circulation  of  the  blood. 

Observe  how  the  strength  and  vigour  of  the  body  are  in-  Phenomena 

,       ,  .  -,  •  1    ^  •which  pre- 

creased  when  we  require  to  make  any  great  exertion,  and  now  cedemuscuiar 
accurately  this  office  of  the  muscles,  unnoticed  by  physiologists,  piai'nedT  ^^ 
has  been  described  by  the  immortal  poet : — 

"  Stiffen  the  sinews ;  summon  up  the  blood  ; 
Now  set  the  teeth,  and  stretch  the  nostrils  wide  ; 
Hold  hard  the  breath,  and  bend  up  every  spirit 
To  his  full  height."  (Shaksperc) 

In  order  to  produce  a  temporary  increase  in  the  heart's  action, 
I  have  already  remarked,  that  it  is  requisite  to  give  to  that 
organ  an  additional  stimulus,  which  is  at  once  effected  by  con- 
tracting such  muscles  as  will  compress  the  contiguous  arteries, 
and  thus  impede  the  transit  of  their  blood. 

If,  by  way  of  illustration,  a  man  be  about  to  make  any  great  ^gJo^e^run- 
exertion,  such  as  running  or  leaping^  he  prepares  himself  by  first  "i^f  "J"  i^ap- 
vigorously  contracting  the  muscles  of  the  arms  and  clenching  his 
hands.  And  in  walking  quickly,  such  as  may  be  observed  when 
a  person  is  walking  a  match,  he  not  only  clenches  the  fists,  but 
contracts  the  muscles  of  the  arm,  and  keeps  the  arms  firmly  in 
close  contact  with  the  trunk  of  the  body. 

"  A  man  leapeth  better  with  weights  in  his  hands  than  with- 
out. The  cause  is  for  that  the  weight,  if  it  be  proportionable, 
strengtheiieth  the  sinews  by  contracting  them.  Otherwise, 
when  no  contraction  is  necessary,  the  weight  hindereth.     As  we 
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(Bacon) 

preparing  to 
endure  pain ; 


and  during 
parturition 


and  in  dis- 
ease; 


.ind  in  reco- 
vering from 
8>ncope. 


The  effectJ*  'T 
J>odily  exer- 
ciscB  ex- 
|ilained. 


Walking. 
•IriTing.  and 
riding: 


see  in  race-horses,  men  are  curious  to  foresee  that  there  be  not 
the  least  weight  upon  the  one  horse  more  than  upon  the  other." 

For  the  same  reason,  when  a  person  is  subjected  to  bodily 
pain,  he  prepares  himself  to  endure  it,  by  throwing  into  action 
almost  all  the  voluntary  muscles,  grasping  firmly  with  his  hands, 
pressing  his  feet  against  some  resisting  body,  and  clenching  his 
teeth.  All  animals  attempt  to  bite  when  they  are  suffering  pain. 
So  likewise,  when  a  woman,  during  parturition,  is  about  to  make 
a  powerful  expulsive  effort  to  assist  the  uterus  in  giving  birth  to 
the  infant,  she  throws  into  violent  and  long-continued  contractions 
the  muscles  of  the  extremities,  clenches  the  jaws,  and  squeezes, 
with  a  convulsive  effort,  whatever  may  be  within  her  reach. 

Muscular  exertions  are  also  employed  to  effect  a  similar  pur- 
pose in  those,  who,  from  disease  in  the  urinary  passages  or 
rectum,  have  great  difficulty  in  voiding  their  contents.  Before 
endeavouring  to  accomplish  such  evacuations,  they  forcibly  con- 
tract some  of  the  voluntary  muscles, — muscles  whose  actions  are 
totally  unconnected  with  those  actions  which  are  employed  to 
perform  the  evacuations. 

No  less  remarkable  is  the  influence  of  the  musculo-cardiac 
function  on  those  who  are  recovering  from  a  state  of  syncope. 
Having  passed  into  a  condition,  where  the  last  spark  of  life  had 
been  apparently  extinguished,  the  first  symptoms  of  recovery 
from  fainting  are  ushered  in  by  a  series  of  convulsive  movements. 
Long-protracted  inspirations  are  succeeded  by  powerful  expira- 
tions, the  limbs  are  convulsed,  and  the  intellectual  powers  are 
gradually  resuscitated. 

The  influence  of  muscular  contractions,  by  increasing  the 
vigour  of  the  heart,  explains,  in  a  very  satisfactory  manner,  the 
salutary  effects,  which  children  derive  from  their  almost  constant 
movements,  and  from  all  kinds  of  bodily  exercise.  How  much, 
for  instance,  a  person,  when  he  feels  sluggish  and  inert  after 
mental  fatigue,  or  from  want  of  sufficient  exercise,  is  revived 
and  invigorated  by  walking.  It  also  accounts  for  the  exhilar- 
ating influence  of  driving  rapidly  in  a  carriage,  and  explains 
the  "intoxicating  effects"  which  "are  experienced  while  gal- 
loping across  t)ie  i)oundless  desert.' 


>»  1 


'  "  A  young  French  renegade  confcMed 
to  Chateaubriand  that  be  never  found  him 
wlf  alone  gnllifiing  in  the  dct-rrt  wiilKmt 


a  Herniation  approaching  to  ra|)turc  which 
wa*  Inroncrlriiblc." — Btrok. 
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No  less  remarkable  are  the  exhilarating  effects  of  dancing^ —  Chap^iv. 
so  much  so,  that  it  has  even  been  said  to  cure  the  bite  of  the  dancing; 
tarantula.  At  a  large  manufactory  at  Lanark,  where  many 
children  were  employed,  the  best  effects  resulted  from  making 
them  begin  the  day  of  toil  and  labour  with  a  cheerful  dance. 
The  dance,  indeed,  seems  to  be  common  to  mankind  in  all  stages 
of  civilisation,  and  its  exhilarating  influence  universally  acknow- 
ledged, not  only  by  the  young  and  the  gay,  but  sometimes  even 
by  those  far  advanced  in  life. 

Upon  the  orator  this  influence  of  muscular  movements  is  no  of  gestures  in 
less  striking..  His  gestures  keep  pace  with  his  mental  excite-  fng.  ^^^^^^ 
ment,  and  his  gesticulations  become  more  and  more  extravagant 
in  proportion  as  he  becomes  impassionod  ;  the  heart  thus  acquir- 
ing an  increase  in  the  quantity  of  its  blood,  and,  consequently, 
the  brain  receiving  a  proportionately  increased  supply  of  the 
vital  fluid. 

All  these  phenomena  can  be  satisfactorily  explained,  now  that 
we  comprehend  how  muscles,  by  their  contractions,  increase  the 
quantity  of  arterial  blood  in  the  heart ;  it  is,  therefore,  surprising 
that  physiologists,  when  endeavouring  to  account  for  the  bene- 
ficial influence  of  various  exercises,  though  they  were  aware  that 
such  exercises  increased  the  return  of  the  venous  blood  to  the 
central  organ  of  the  circulation,  should  not  have  advanced  a  step 
further,  and  considered  what  must  be  the  effect  of  the  contrac- 
tions of  muscles  on  those  arteries  which  are  adjacent  to  them. 

My  attention  was  directed  to  some  of  these  phenomena,  and  influence  of 
to  the  physical  explanation  of  them  which  has  now  been  given,  cardiacftmc- 
when  attending  a  person  who  had  frequent  attacks  of  gout,  and  e^g^gf  ^^*" 
who  had  been  before  affected  with  an  arthritic  inflammation  of 
the  pericardium.     After  that  illness  he  suffered  from  palpitations 
of  the  heart  every  morning,  just  at  the  moment  when  he  awoke, 
but  they  continued  only  a  few  minutes.     He  was  also  in  the 
habit  of  yawning  and  stretching  his  limbs,  whilst  in  the  act  of 
awaking,  and  immediately  afterwards  he  felt  the  palpitation. 
He  further  observed,  when  interrogated  on  this  point,  that,  if  he 
accidentally  awoke  during  the  night,  and  stretched  himself,  pal- 
pitation of  the  heart  always  ensued. 

The  effect  of  yawning  and  stretching  the  body  in  disturbing  of  yawning; 
a  diseased  heart,  I  also  observed  in  a  person  who  had  for  many 
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of  chorea 


of  tetanus ; 


nf  lorn  of 
blood ; 


of  difTorent 
p'Hturcn  of 
the  b<>dy. 


years  suffered  from  a  disordered  circulation,  and  who  was  reco- 
vering from  a  febrile  illness,  for  the  relief  of  which  an  antiphlo- 
gistic treatment  had  been  pursued.  When  convalescent  he  had 
no  uneasy  feelings  remaining,  except  a  pain  in  the  head,  which 
came  on  every  morning  immediately  after  he  awoke,  but  did  not 
continue  longer  than  about  ten  minutes.  From  the  circumstance 
of  this  headache  occurring  only  after  he  awoke,  and  from  his 
stating  that  he  was  in  the  habit  of  yawning  and  forcibly  stretch- 
ing his  limbs  whilst  he  was  awaking,  it  appeared  to  me  probable 
that  the  increase  of  blood  in  the  irritable  heart,  caused  by  those 
movements,  produced  the  headache  in  the  same  manner  as  it  had 
in  the  former  instance  caused  palpitation. 

The  effects  of  the  unceasing  muscular  movements  in  chorea,  and 
the  remarkable  difference  in  the  action  of  the  heart  during  wake- 
fulness and  sleep,  in  those  who  are  suffering  from  that  disease, 
afford  a  most  incontrovertible  proof  of  the  musculo-cardiac  func- 
tion. In  a  young  woman,  who  was  severely  afflicted  with  chorea, 
the  heart's  beats  were  so  frequent  during  wakefulness,  that  I 
found  it  quite  impossible  to  count  them ;  but  wdien  she  was 
asleep,  and  had  no  involuntary  action  of  the  muscles,  the  pulse 
did  not  exceed  eighty  beats  in  a  minute. 

What  the  effects  of  tetanus  may  be  on  the  circulation  I  have 
had  no  opportunities  of  ascertaining ;  but,  from  the  decided  benefit 
that  has  in  some  instances  been  derived  from  blood-letting,  there 
is  good  reason  to  believe,  that  the  permanent  contraction  of  the 
muscles,  characteristic  of  that  disease,  must,  by  impeding  more 
or  less  the  circulation  in  the  arteries,  cause  congestion  in  the 
organs  of  circulation. 

The  violent  contractions  of  the  muscles  of  animals  dying  from 
the  loss  of  blood  appears  to  be  an  effort  made  by  the  musculo-car- 
diac function  to  maintain  life  Ijy  increasing  the  blood  in  the  heart. 

Tlie  influence  of  the  musculo-cardiac  function,  likewise  ex- 
plains how  there  is  such  a  remarkable  difference  in  the  number, 
as  well  as  in  the  strength,  of  the  heart's  pulsations,  according 
as  the  body  is  in  the  recumbent  or  in  the  erect  posture, — a  dif- 
ference particularly  striking  in  all  invalids,  and  which  must  have 
hnl  to  the  common  practice  of  preserving  a  supine  posture  in  the 
treatment  of  diseases.  The  difference  in  the  pulse  is,  indeed, 
sometimes  so  considerable  in  the  different  positions  of  the  body, 
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that  it  is  necessary,  before  being  able  to  form  a  correct  judg-   chap.  iv. 
ment  of  the  state  of  the  circulating  system,  to  examine  both  the 
heart  and  the  arterial  pulse  when  the  patient  is  in  the  recumbent, 
as  well  as  when  he  is  in  the  erect  posture. 

If,  therefore,  the  influence  of  muscular  contractions  on  the 
arterial  circulation  be  established,  not  only  are  we  enabled  to 
give  a  rational  explanation  of  many  phenomena,  which  take 
place  in  the  healthy  state  of  the  body,  but  a  most  important 
field  is  opened  for  pathological  research.  It  explains  the  hurt- 
ful effects  of  severe  bodily  exertions  in  over-exciting  the  heart ;  f  ^^.^j^g  ^^ 
it  explains,  also,  the  beneficial  influence  of  bodily  tranquillity  in  diseases  ex- 
all  those  ailments  wherein  the  circulation  is  hurried  or  disturbed ; 
and  it  accounts  for  the  frequency  of  some  diseases  of  the  heart, 
in  two  very  opposite  classes  of  persons, — in  those  whose  avoca- 
tions expose  them  to  violent  muscular  efforts,  and  in  those 
whose  organs  of  circulation,  from  not  taking  much  bodily  ex- 
ercise, obtain  little  or  no  assistance  from  the  contractions  of  the 
muscles. 

The  various  involuntary  movements  which  accompany  some 
diseases,  such  as  those  during  convulsive,  epileptic,  and  hysteri- 
cal fits,  the  permanent  muscular  contractions  in  those  afflicted 
with  trismus,  and  the  temporary  movements  in  chorea,  must  all 
have  a  greater  or  less  influence  on  the  action  of  the  heart,  and, 
as  has  been  already  said,  can  only  be  explained  by  a  reference 
to  the  musculo- cardiac  function. 

In  like  manner  we  can  account  for  those  differences,  so  remark- 
able in  the  vascular  system  of  the  two  sexes.    As  the  circulation 
of  the  blood  in  woman,  from  her  inactive  habits,  derives  little 
assistance  from  muscular  contractions,  the  arteries  become  more 
lax  and  capacious  than  those  in  man  ;  whilst  the  veins  of  men  DifFerence  in 
are  proportionably  much  larger  than  those  of  women,  the  venous  system  o"  tL 
circulation  being  greatly  influenced  by  all  those  muscular  exer-  *^^'^  "^^^^ 
tions  to  which  men  are  so  much  exposed.     In  proof  of  these 
differences  in  the  vascular  system  of  the  two  sexes,  it  is  only 
necessary  to  compare  the  distended  and  tortuous  veins  of  the  arm 
of  an  artisan  with  the  delicacy,  and  beauty  of  the  cutaneous  sur- 
face of  a  woman. 
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Recapitulation. 


RecapitiJa-  In  Concluding  this  important  subject,  it  may  be  expedient 
**^°*  briefly  to  recapitulate  the  anatomical  and  physiological  facts,  by 

which  I  have  endeavoured  to  prove  that  muscles,  besides  being 
the  organs  of  active  motion,  execute  an  important  office  in  the 
circulation,  by  compressing,  during  their  contractions,  the  adja- 
cent arteries  as  well  as  veins  : — 

\stly^  That  in  the  arrangements  of  the  animal  economy,  one 
organ  frequently  performs  several  different  functions. 

2dly^  That  the  muscles  by  their  contractions  impede  the 
transit  of  the  blood  through  the  arteries  which  are  adjacent  to 
them,  whilst  they  increase  the  flow  of  the  venous  blood  in  the 
adjacent  veins. 

Zdly^  That  if  the  muscles  of  the  arm  are  kept  for  some  time 
contracted,  the  radial  pulse  diminishes  in  force,  and  soon  becomes 
imperceptible. 

4MZy,  That  only  some  arteries  are  exposed  to  the  influence  of 
muscular  contractions,  whilst  there  are  other  arteries  protected 
from  all  muscular  pressure. 

btlily^  That  of  those  arteries,  which  are  influenced  by  muscular 
contractions,  we  have  examples  in  the  upper  and  lower  extre- 
mities ;  whilst  the  arteries  of  the  brain,  iris,  alimentary  canal, 
and  the  heart,  are  all  protected  from  muscular  pressure. 

6/A/y,  That  the  musculo -cardiac  function  enables  us  to  explain 
many  important  j)henomena,  which  are  constantly  taking  place 
both  in  heal  til  and  in  disease. 

7thli/j  That  sleep  and  wakefulness  afford  incontrovertible  evi- 
dence of  this  function  of  the  muscles. 

Sthli/y  That  the  muscular  movements,  which  are  made  by  those 
who  are  about  to  make  any  powerful  effort,  compress  the  adja- 
cent arteries,  for  the  purpose  of  increasing  the  quantity  of  blood 
in  the  heart,  and  thus  increasing  its  vigour. 

9MZy,  That  the  involuntary  actions  of  the  muscles,  which  take 
place  in  disturbances  in  the  circulation,  are  resorted  to  by  the 
economy  to  modify  and  restore  the  functions  of  the  heart. 
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CHAPTER  V. 


RECIPROCAL  INFLUENCE  OF  THE  HEART  AND  THE  RESPIRATORY 

ORGANS. 

Reciprocal  influence  of  the  heart  and  respiratory  organs ;  influence  of  in- 
spiration and  expiration  on  the  heart ;  their  various  modifications  ;  heart's 
action  changed  by  tliem  ;  remarJcable  examples  of. 

Having  noticed  the  power  of  the  heart  in  propelling  the 
blood, — the  different  modes  by  which  the  arteries  regulate  its 
distribution  to  the  various  organs, — the  changes  produced  in  the 
circulation  by  the  capillaries  and  the  veins  ;  and  having  also 
pointed  out  how  the  supply  of  blood,  both  to  the  right  and  left 
heart,  is  modified  by  the  musculo -cardiac  function,  we  come  next 
to  consider  the  influence  which  the  respiratory  organs  exercise 
on  the  heart,  and  the  share  which  they  have  in  carrying  on  the 
great  function  of  the  circulation  of  the  blood. 

The  lungs  perform  functions,  some  of  which  are  chemical,  and  The  lungs 

1  1  7        •      1        rrn  t         t      ('  ^  execute  two 

others  purely  mechanical,     ihey  absorb  irom  the  atmosphere,  different 
and  convey  to  the  blood,  elements  which  are  necessary  for  the 
continuance  of  life,  and  they  likewise  separate  from  the  blood 
some  of  its  excrementitious  ingredients ;  so  that  they  are  organs 
both  of  incretion  and  of  excretion. 

They  also  serve  the  purpose  of  a  reservoir  or  diverticulum  san-  They  act  m  & 
gmmSj  receiving  all  such  blood,  both  venous  and  arterial,  which  sangtnms. 
the  cavities  of  the  heart  are  not  capable  to  contain,  whether  from 
the  stream  of  the  venous  blood  being  accelerated,  or  from  the 
exit  of  the  arterial  blood  being  impeded. 

The  lungs  are  remarkable  for  the  quantity  of  blood  which  they  ^Xc^'SlL 
contain  ;  and  as  an  equal  quantity  of  the  vital  fluid  must  pass  pulmonic  and 
through  them,  as  through  the  rest  of  the  body  in  the  same  time.  Wood. 
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Chap.  V. 


Page  5. 


Influence  of 
inspiration. 


Influence  of 
expiration. 


Reciprocal 
influence  of 
roBpiration 
and  circuia- 
tioo. 


in  order  that  the  quantity  of  blood  which  enters  the  heart 
should  be  equal  to  that  which  leaves  it,  the  velocity  of  the  blood 
in  the  lungs  must  be  less  than  in  other  parts  of  the  system. 
As,  therefore,  the  heart  must  propel  the  whole  mass  of  blood 
through  the  lungs,  it  is  manifest  that  changes  in  the  action  of 
the  heart  must  have  a  great  influence  on  the  pulmonary  circula- 
tion ;  and  for  the  same  reason,  changes  in  the  pulmonary  circu- 
lation must  disturb  the  action  of  the  heart.  Thus  it  is,  that  in 
diseases  of  the  heart,  the  changes  which  take  place  in  respira- 
tion constitute  an  important  class  of  symptoms  in  the  heart's 
diseases. 

By  whatever  powers  the  venous  blood  reaches  the  two  cava3 
veins,  inspiration^  or  that  movement  which  draws  the  air  into 
the  chest,  assists  in  bringing  the  venous  blood  into  the  right 
heart.  Inspiration  also  assists  the  circulation  of  the  blood  in 
the  pulmonary  arteries,  the  expansion  of  the  lungs  facilitating 
the  ingress  of  the  venous  blood  into  the  pulmonary  arteries,  and 
permitting  the  oxygenated  blood  to  flow  readily  through  the 
pulmonary  veins. 

Whilst  the  entrance  both  of  the  air,  and  of  the  venous  blood 
into  the  chest,  are  accelerated  by  inspiration^  in  like  manner 
the  air  is  expelled,  and  an  additional  impulse  given  to  the  stream 
of  the  arterial  blood  by  expiration.  The  diminution  in  the 
capacity  of  the  lungs,  and  the  subsidence  of  the  parietes  of  the 
chest  and  abdomen,  which  take  place  during  expiration,  aid  by 
their  pressure  the  transmission  of  the  oxygenated  blood  from  the 
lungs  into  the  left  heart,  and  also  assist  in  propelling  the  blood 
from  the  left  heart  along  the  large  arteries,  whilst  at  the  same 
lime  they  impede  the  current  of  blood  coming  from  the  right 
ventricle  into  the  pulmonary  artery.  Inspiration  may  be  there- 
fore considered  as  accessory  to  the  venous^  and  expiration  to  the 
arterial  circulation,  the  one  aiding  the  heart  like  a  sucking,  and 
the  other  like  a  forcing  pump. 

Hence,  too,  the  reciprocal  influence  and  co-operation  in  tliese 
two  great  functions  of  animal  life,  and  hence  we  are  enabled  to 
explain  the  use  of  various  peculiarities  in  the  structure  both  of 
the  respiratory  and  circulating  apparatus  which  are  found  in 
the  diflerent  tribes  of  animals,  wliich,  as  will  be  shown,  are 
intended  to  regulate  and  modify  tlio  distribution  of  the  blood 
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throughout  the  system,  according  to  the  habits  and  necessities    Chap.  v. 
of  the  different  races  of  organized  beings. 

To  effect  a  variety  of  purposes  in  the  animal  economy,  modifi-  uses  of  their 
cations  in  the  inspirations  and  expirations  are  constantly  resorted  Sfications' 
to,  sometimes  the  inspirations,  and  sometimes  the  expirations, 
being  lengthened  or  shortened  :  by  these  modifications,  changes 
are  produced  either  in  the  quantity  of  blood  within  the  heart,  or 
in  the  velocity  of  the  blood's  stream.  Thus  the  breathing  may 
be  observed  to  be  changed  in  the  acts  of  swinging,  turning  round 
rapidly,  standing  on  the  head,  or  when  a  person  is  on  board  a 
ship.  Eespiration  is  also  modified  in  sobbing,  sighing,  weeping, 
yawning,  laughing,  crying,  vomiting,  and  hiccup  ;  all  which  acts, 
I  will  subsequently  point  out,  are  instinctively  resorted  to  for  the 
purpose  of  adjusting  the  circulation,  when  it  has  been  disturbed, 
not  only  in  health,  but  in  disease. 

Such,  indeed,  is  the  influence  of  respiration  on  the  action  How  the 
of  the  heart,  that  its  movements  can  be  even  altered  by  a  volun-  is^cLngeVby 
tary  change  in  breathing :   the  ingenious  experiments  of  Sir  '^^^Pi*"'^*»on. 
Benjamin  Brodie  have  shown  that,  when  an  animal  is  decapi- 
tated, or  the  brain  under  the  influence  of  poison,  and  the  heart 
has  even  ceased  to  beat,  its  action  may  be  restored  by  artificial 
breathing.     Thus  some  persons,  by  making  a  very  slow  and 
long-protracted  inspiration,  are  able  to  render  the  action  of  the 
heart  so  languid,  that  the  pulse  cannot  be  perceived  at  the  wrist; 
whereas  by  very  quick  breathing,  the  action  of  the  heart  may 
be  greatly  accelerated. 

It  is  told  of  John  Hunter,  when  suffering  from  a  disease  in  Cases, 
the  heart,  that  upon  one  occasion,  on  the  approach  of  a  fit  of 
syncope^  he  recovered  himself,  and  absolutely  saved  his  life,  by 
making  a  violent  respiratory  effort. 

This  influence  of  the  respiratory  organs  on  the  action  of  the  Case, 
heart,  was  strikingly  illustrated  in  the  case  of  a  lady,  whose 
heart  sometimes  acted  so  irregularly,  that  she  frequently  fell  into 
a  state  of  syncope,  and  accidentally  discovered  that  by  the  act 
of  singing  she  could  prevent  herself  from  fainting.  "  I  will 
write  you,"  she  observed,  "  something  very  remarkable  about 
myself,  namely,  that  when  my  heart  is  in  a  great  flutter,  and  I 
am  not  certain  whether  I  shall  faint  away,  singing  removes  it 
almost  directly.    One  Sunday,  when  in  church,  T  expected,  every 
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chaf  t     momeiit,  1  should  be  obliged  to  be  taken  out,  and  disturb  the 
ocMigregation,  when  Lappily  the  psalms  were  beginning  to  be 
song.     I  instantly  joined  in  the  psabn,  and  the  comfort  the  act 
of  singing  then  gave  me  was  almost  instantaneous." 
M».  A  case,  in  many  respects  analogous,  also  points  out  the  inti- 

mate association  of  the  respiratory  organs  with  the  heart.  A 
youth  was  subject  to  disturbances  in  the  circulation,  which  often 
caused  paroxysms  of  violent  spasmodic  movements  in  the  muscles 
of  the  neck,  face,  and  upper  extremities :  the  singular  circum- 
stance was,  that  he  could  prevent  the  fit  by  repeating  the  Lord's 
Prayer  in  a  subdued  tone  whenever  he  felt  its  approach. 

Another  remarkable  instance  of  the  influence  of  the  respira- 
tory organs  on  the  action  of  the  heart  occurred  in  a  young  lady, 
who  had  suffered  severely  from  a  disordered  heart  caused  by  a 
sudden  fright.  When  the  disturbed  circulation  was  relieved, 
she  was  instinctively  impelled,  and  found  great  comfort  from 
laughing  and  screaming  violently. 

A  youth,  with  a  congested  heart,  applied  a  small  number  of 
leeches  on  the  cardiac  region ;  after  they  had  removed  a  mo- 
derate quantity  of  blood,  he  irresistibly  began  to  laugh,  and 
the  laughter  produced  a  feeling  of  so  much  relief,  that  he  con- 
tinued some  time  laughing. 

"  Every  one  knows,"  observes  Bichat,  *'  that  the  muscles  of 
organic  life  are  involuntary.  If  there  are  men  who  have  the 
power  of  stopping  the  action  of  the  heart,  it  is  not  upon  that 
organ  that  the  brain  acts;  the  action  of  the  diaphragm  and 
interoostal  muscles  is  then  sospended,  respiration  momentarily 
oeaaes,  and  hence  the  circulation." 

Whilst  such  modifications  in  respiration  are  in  some  in- 
iUoces  the  means  of  restoring  a  disturbed  circulation,  there  are 
odier  modifications  wherein  changes  of  breathing  drrange  the 
fonctioDS  of  the  heart.  Of  this  a  striking  instance  occurred  in 
a  ladj  who  had  a  very  irritable  heart,  and  who,  when  acciden- 
tally  amusing  herself  with  blowing  some  bird-seed,  experienced 
■o  great  a  disturbance  in  the  circolation  as  to  canse  a  violent 
fajrterical  paroxysm. 

The  remarkable  case  of  Colonel  Townsend  has  been  frequently 
lefeired  to,  in  order  to  show  the  influence  of  the  mind  on  the 
action  of  the  heart :  thoogh  the  r-^wf-r  u^liirh  he  possessed  nvpr 
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it  was  evidently  effected  by  changes  in  respiration.  He  could  chap.  v. 
suspend  life  when  he  pleased,  and,  by  an  effort,  he  could  restore 
it  again  !  "  Before  making  the  experiment  on  the  day  of  his 
death  his  pulse  was  distinct,  though  small  and  thready,  and  his 
heart  had  the  usual  beating.  He  composed  himself  and  lay  on 
his  back  in  a  still  posture  for  some  time.  His  pulse  sank 
gradually,  till  at  last  it  could  not  be  felt  by  the  nicest  touch  ; 
not  the  least  motion  could  be  felt  in  the  heart,  nor  the  least  soil 
of  breath  perceived  on  a  bright  mirror  held  to  his  mouth  ;  not 
the  least  symptom  of  life  could  be  perceived.  He  continued 
thus  for  half  an  hour ;  the  motion  of  the  heart  was  then  ob- 
served gradually  to  return,  and  he  recovered  again,  executed  S^^°v't 
some  business,  and  died  the  same  evening."  Malady." 

It  is  said  of  Fontana,  that  he  acquired  such  command  over  the 
action  of  his  heart,  that  he  could  accelerate,  or  retard  his  pulse 
at  pleasure. 

From  what  has  been  said,  it  therefore  appears,  that  as  the  concluding 
structure  of  the  .  two  hearts  is  calculated  to  prevent  either  ^^^^^  ^ 
venous  or  arterial  blood  from  being  congested  in  the  lungs,  so 
the  structure  of  the  lungs  is  calculated  to  prevent  any  con- 
gestion of  blood  in  the  heart.  Hence  the  two  vital  organs, 
the  heart  and  the  lungs,  materially  assist  each  other,  so  that 
whenever  the  function  of  one  is  disturbed,  by  the  assistance 
of  the  other  its  functions  are  restored. 
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CHAPTER  VI. 

THE  PULMO-CARDIAC  FUNCTION. 

The  pulmo  ■  cardiac  function  demonstrated;  the  author* s  account  of  this 
function;  it  regulates  the  quantity  of  blood  in  the  heart;  assistance  derived 
from  the  lungs;  tJieir  structure  adapted  for  that  purpose;  utility  of  this 
function ;  its  influence  on  respiration. 

Besides  the  two  important  offices  of  the  respiratory  apparatus 
connected  with  the  circulation  of  the  blood,  both  of  which  may 
be  considered  as  altogether  depending  on  changes  in  the  form 
and  capacity  of  the  thoracic  cavities,  there  is  a  third,  and,  as  I 
shall  endeavour  to  show,  an  accessory  function,  which  is  per- 
formed by  the  lungs  themselves  ;  the  pulmonary  vessels  serving 
Divn-tiniUna  ^s  a  rcceptaculum^  or  reservoir  for  receiving  any  surplus  quantity 
oan'jiiinis.  ^£  blood,  whctlicr  vcuous  or  arterial,  which  the  cavities  of  the 
heart  cannot  admit.  In  order  to  distinguish  this  function  from 
all  the  others  performed  by  the  respiratory  apparatus,  I  have 
denominated  it  the  pulmo-cardiac  function. 

As  the  supply  of  blood  to  the  heart  can  scarcely  ever  be 
uniform,  unless,  perhaps,  during  sleep,  the  return  of  the  venous 
Nature  (.f  thin  and   the  cxit  of  the  arterial  blood  being  subject  to   constant 
funcUon.        irregularities,  it  is  surprising  that  physiologists  should  never 
have  ini^uired — By  what  means  can  the  central  organ  of  the  cir- 
culation accommodate  itself  to  such  almost  incessant  variations 
in  its  supply  of  blood  ? 
Thupuinin  Wlicnevcr,  from  any  cause,  the  systemic  blood  cannot  find  a 

funt-t?on  ready  cxit  from  the  left  ventricle,  and,  at  the  same  moment, 
do?cribed  t],cre  is  no  diminution  in  the  8ui)ply  of  venous  blood  to  the  right 
auricle,  an  accumulation  or  coiigcKtion  of  bh)od  must  tlicn  take 
place  witliin  the  cavities  of  the  heart,  and  also  in  the  coronary 
vessels.  Therefore,  in  order  to  prevent  Kueli  undue  accumula- 
tion, the  eflects  of  wliich  would  be  more  or  less  injurious,  further 


THE  PULMO-CARDIAC  FUNCTION.  89 

means  become  requisite  besides   the   expansive  powers  of  the    chap.  vi. 
parietes  of  the  chest. 

This  condition  of  the  heart  is  constantly  taking  place  ;  for,  as  Regulates  the 
I  have  already  said,  unless  when  the  body  is  in  a  state  of  per-  bkTod'w^thin 
feet  tranquillity,  and  all  its  functions  undisturbed,  the  return  of  '^®  ^®^'*'- 
the  venous  blood  to,  and  the  exit  of  the  arterial  blood  from  the 
heart,  are  subject  to  constant  changes.     Every  muscular  move- 
ment— the  state  of  the  stomach — the  exercise  of  the  mind — the 
varied  positions  of  the  body, — all  influence,  directly  or  indirectly, 
both  the  influx  and  the  efflux  of  the  heart's  blood. 

It  is,  therefore,  important  to  discover  by  what  means  the  importance 
heart  can  accommodate  itself  to  such  constant  changes  in  the  function, 
supply  of  blood  ;  and  how  it  can  prevent  those  disturbances  in 
the  circulation,  which  would  be  necessarily  produced  by  irregu- 
larities in  its  supply  to  the  different  organs.  This  investigation 
will  unfold  a  beautiful  and  simple  contrivance  for  executing  what 
has  hitherto  appeared  to  us  a  complex  function  of  the  economy. 

If  there  be  only  a  slight  increase  in  the  quantity  of  blood  The  heart's 
within  the  heart,  such  additional  stimulus,  by  increasing  the  SSufficient! 
vigour  of  the  heart's  movements,  may,  along  with  the  elastic 
quality  of  the  fibro-cartilaginous  portion  of  its  structure,  which 
is  placed  at  the  roots  of  the  large  vessels,  be  alone  sufficient  to 
equalize  the  circulation.     But  if  the  increased  supply  of  blood  Assistance 

,,  .  derived  from 

to  the  heart  be  so  considerable  that  the  surplus  quantity  cannot  the  lungs. 
be  received  within  its  cavities,  the  lungs  are  then  required  to 
lend  their  assistance. 

To  fulfil  this  pulmo- cardiac  function^  the  structure  of  the  Their  struc- 
lungs  is  admirably  adapted.  The  pulmonary  vessels,  being  forthis.*^  ^ 
imbedded  in  a  soft  and  yielding  substance,  are  susceptible  of 
various  degrees  of  distention,  so  that  they  readily  give  way  for 
the  reception  of  any  surplus  quantity,  whether  of  venous  or  of 
arterial  blood,  and  retain  it  until  it  can  be  received  within  the 
heart.  The  very  same  structure,  with  whicli  the  lungs  are 
endowed  to  enable  the  air-cells  to  accommodate  themselves  to 
those  differences  in  the  quantity  of  air  which  are  constantly 
taking  place  during  respiration,  also  enables  the  pulmonary  ves- 
sels, in  their  turn,  to  accommodate  themselves  to  the  reception  of 
the  various  quantities  of  blood  which  may  be  impelled  into  them. 

4/.  ..,  „  ^  ,,,  •.  utility  of  thib 

A  function  is  therefore  performed  by  the  respiratory  organs,  function. 
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Chap.  VI.  wbicb  is  quitc  unconnected,  either  with  oxygenating  the  blood, 
with  aiding  the  return  of  the  venous  blood  to  the  right  heart,  or 
with  assisting  the  circulation  in  the  pulmonary  vessels.  When 
it  is  considered  how  often,  and  by  what  slight  causes,  the  cur- 
rent of  the  arterial  blood  is  hindered  from  leaving  the  left 
heart,  and  how  frequently  the  return  of  the  venous  blood  is 
accelerated  to  the  right  heart,  the  pulmo-cardiac  function  must 
be  regarded  as  one  of  primary  importance. 
Influence  of  The  pulmo-cardiac  function  exercises  a  remarkable  influence 
I-ard^ac"func-  ^^  respiratiou ;  for  whenever  the  egress  of  the  arterial  blood 
m?on°  "*^'  from  the  left  ventricle  is  impeded  by  muscular  contractions,  and 
the  exit  of  the  systemic  blood  from  the  lungs  into  the  left  auricle . 
is  interrupted,  the  velocity  of  the  blood  in  the  veins  will  be 
increased,  and  venous  blood  must  be  congested  in  the  pulmonary 
arteries.  Thus,  the  blood  being  accumulated  in  the  pulmonary 
arteries  and  veins,  as  well  as  in  both  hearts,  respiration  becomes 
quickened,  and  its  frequency  increased  in  proportion  to  the 
degree  of  impediment  which  is  oftered  to  the  distention  of  the 
air-cells;  the  hurried  respiration  will  continue  until  the  circu- 
lation be  equalized,  until  the  heart  has  become  tranquil ;  and 
until  the  congested  lungs  have  been  relieved  of  all  surplus 
quantity  of  blood. 

Accordingly,  unless  when  the  supply  of  blood  to  the  heart  is 
uniform,  as  is  the  case  during  sleep,  respiration  is  constantly 
varying :  sometimes  the  inspirations,  and  sometimes  the  expira- 
tions, are  shortened  or  prolonged,  or  the  duration  of  the  interval 
between  them  is  changed ;  all  such  variations  being  caused  by 
alterations  in  the  quantity  of  blood,  which  is  contained  in  the 
pulmonary  vessels. 

The  importance  of  this  function  of  the  lungs,  accessory,  and, 
as  it  were,  subservient  to  the  heart,  is  also  pointed  out  in  those 
diseases  of  the  lungs,  wherein  the  respiratory  functions  are  not 
duly  performed.  Thus,  whenever  a  portion  of  lung  is  no  longer 
capable  of  oxygenating  the  blood  from  an  obliteration  of  the 
bronchi,  that  portion  l)ecomea  unfit  to  relieve  the  heart  of  any 
temporary  congestion,  tlie  puliiioiuiry  vessels  being  obliterated, 
and  a  person  under  sucli  circumstances  cannot  indulge,  in  those 
exercises,  or  muscular  exertions,  which  can  be  made  without  in- 
convenience by  those  whose  pulmonary  vessels  are  not  obstructed. 
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CHAPTER  VII. 

THE  VENO-PULMONARY  FUNCTION. 

This  function  demonstrated;  an  office  of  the  venous  system  performed  by 
the  subcutaneous  veins;  these  veins  oM  as  a  diverticulum  sanguinis  ;  this 
function  illustrated ;  pulmo-cardiac  congestion  and  the  art  of  training 
explained;  the  pernicious  effects  of  too  full  inspirations. 

Whilst  the  pulmo-cardiac  function  is  employed  in  relieving 
the  heart  of  any  surplus  quantity  of  blood  which  it  cannot  re- 
ceive within  its  cavities,  the  veins  will,  in  like  manner,  relieve 
the  pulmonary  vessels  of  any  superabundant  blood  which  they 
are  not  capable  of  receiving  without  interruption  to  the  great 
function  of  respiration.  This  important  office  of  the  veins,  which 
I  have  denominated  the  veno-pulmonary  function^  I  shall  endea- 
vour to  establish,  by  pointing  out  some  facts  connected  with  the 
structure  and  functions  of  the  venous  system,  and  also  some 
phenomena  connected  with  the  circulation,  which  are  constantly 
taking  place. 

When  describing  the  effects  of  the  musculo-cardiac  function  An  office  of 
on  the  circulation,  it  has  been  shown  that  certain  muscles,  when  syg Jm  ?  ^^ 
thrown  into  contraction,  compress  arteries  as  well  as  veins,  and 
that  both  these  systems  of  vessels  are  «o  placed,  in  relation 
to  such  muscles,  as  to  be  comf)ressed  whenever  these  muscles 
are  thrown  into  action.  It  has  also  been  pointed  out  that, 
whilst  one  class  of  arteries  is  employed  to  perform  this  important 
office  in  the  circulation,  there  is  another  class  which  is  not  re- 
quired to  execute  that  function  ;  these  arteries  being  so  placed 
in  relation  to  the  muscles,  that  the  contractions  of  the  muscles 
could  not  influence  the  circulation  of  their  blood. 

The  division  of  the  arteries  into  those  vessels  which  are,  and  peiformed  by 

'  tho  subcuta- 

those  which  are  not,  influenced  by  muscular  contractions,  we  neous  vems ; 
shall  also  find  applicable  to  the  veins  ;  one  class  of  veins  being 
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Chap.  VII.  SO  situated  that  the  circulation  of  their  blood  is  afifected  by  the 
contractions  of  the  adjacent  muscles,  whilst  other  veins  are  so 
protected,  that  they  are  never  under  the  direct  influence  of  the 

Page  69.  active  organs  of  motion.  Hence,  as  has  been  pointed  out,  in  the 
limbs,  the  deep-seated  veins  which  are  intermingled  with  the 
muscles  are  influenced  by  every  contraction  of  these  muscles, 
whereas  the  subcutaneous  or  superficial  veins,  being  placed 
externally  to  the  fascia^  are  not  afi'ected  by  the  action  of  the 
muscles  of  the  extremities.  Whilst,  therefore,  the  chief  function 
of  the  veins  is  to  convey  the  blood  back  to  the  heart,  there  are 
likewise  other  offices  executed  by  each  of  these  subdivisions  of 
the  venous  system. 

by  forming  a       That  the  suhcutaneous  veins  perform  the  office  of  a  recepta- 

sanguiuis.  culuiii^  by  receiving  any  surplus  quantity  of  blood  which  cannot 
be  admitted  into  the  pulmonary  vessels,  in  the  same  manner  as 
we  have  seen  that  the  pulmonary  vessels  themselves  receive  that 
blood  which  the  cavities  of  the  heart  cannot  admit,  is  illustrated 
by  the  phenomena  which  accompany  difibrent  degrees  of  disten- 
tion of  these  vessels. 

This  function      The  most  remarkable  of  these  phenomena  is  what  we  have 

illustrated.  .  .  „      ,  .  i      •  /• 

constantly  opportunities  ot  observing,  when  the  regularity  oi 
the  circulation  is  disturbed  by  muscular  exertions.  If  these 
exertions  are  made  within  certain  limits,  the  pulmonary  vessels, 
as  has  been  already  noticed,  botli  arteries  and  veins,  are  endowed 
with  powers  of  dilatation  sufficient  to  contain  the  additional 
quantity  of  venous  blood  propelled  forwards  to  the  riglit  heart, 
and  also  of  containing  the  arterial  blood  impeded  from  leaving 
the  left  heart.  But  when  the  vessels  of  the  lungs  become  con- 
gested, and  cannot  admit  any  more  blood,  not  only  is  the  systemic 
blood  driven  into  those  arteries  which  are  not  compressed  by  mus- 
cular contractions,  but  the  venous  blood  which  cannot  find  access 
within  the  thoracic  cavity  becomes  accumulated  and  stagnates 
in  the  subcutaneous  veins. 

No  more  striking  example  can  be  given  of  this  oflico  of  the 

subcutaneous  veins  than  their  distended  appearance  in  the  limbs 

of  a  person  after  making  any  violent  exertion,  or  beneath  the 

delicate  skin  of  a  racc-horsc  after  a  severe  gallop. 

Puimo  car.ii        iJut  neither  this  accessory  function  of  the  subcutaneous  veins, 

exptaiaSL ' "  the  incrciisc  in  the  heart's  action,  nor  the  aid  which  the  respira- 
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tory  organs  afford,  are  always  sufficient  to  prevent  a  congestion  chap.  vii. 
of  blood  within  the  cavity  of  the  chest.  Whenever  muscular 
exertion  has  been  violent  or  carried  to  its  extreme  limits,  the 
accumulation  of  blood,  both  within  the  pulmonary  vessels  and 
the  cavities  of  the  heart,  then  becomes  such,  that  the  balance  of 
the  circulating  and  respiratory  apparatus  is  destroyed ;  the  con- 
gestion renders  them  incapable  of  sufficiently  evacuating  them- 
selves, and  the  accumulation  in  the  vessels  of  the  lungs  prevents 
the  inspiration  of  a  sufficient  quantity  of  air  for  oxygenating 
the  blood. 

In  this  state  of  congestion,  it  sometimes  happens  that  the  its  pernicious 
parietes  of  one  of  the  cavities  of  the  heart  are  ruptured,  or  the  ^^^^^^• 
pulmonary  vessels  give  way,  and  a  fatal  hemorrhage  ensues — or 
death  may  be  caused  by  suffocation,  as  sometimes  takes  place 
from  the  convulsive  agonies  of  childbirth.  In  animals  that  have 
died  in  the  act  of  making  a  violent  muscular  exertion,  it  has 
frequently  been  found  that  life  was  not  extinguished  from  the 
bursting  of  any  of  the  heart's  cavities,  as  some  have  supposed, 
but  from  their  being  so  much  over-distended  with  blood  as  to 
prevent  the  heart's  action,  and  from  the  pulmonary  vessels  being, 
at  the  same  time,  so  much  gorged  with  blood  as  to  prevent  the 
ingress  of  the  requisite  quantity  of  air  for  the  oxygenation  of  the 
blood.  This  condition  of  the  thoracic  viscera  has  been  observed 
in  horses  that  have  died  suddenly  after  severe  galloping;  and 
in  some  instances  so  violent  had  been  the  efforts  to  carry  on 
respiration,  that  the  diaphragm  has  been  found  in  these  animals 
torn,  permitting  even  portions  of  the  abdominal  viscera  to  pass 
into  the  cavity  of  the  thorax. 

A  congested  state  of  the  thoracic  viscera  from  violent  exertions, 
when  not  carried  so  far  as  to  destroy  life,  may,  however,  go  the 
length  of  producing  such  derangement  of  the  circulation,  as  the 
respiratory  and  circulating  organs  combined  have  not  the  power 
to  restore ;  and  although,  by  a  system  of  training^  a  power  of 
adjusting  these  organs  so  as  to  carry  on  respiration  during  great 
exertions  may  be  acquired  to  a  surprising  degree,  yet,  if  the 
pulmo-cardiac  congestion  goes  beyond  certain  limits,  a  perma- 
nent disturbance  of  the  circulation  takes  place,  and  the  functions 
of  respiration  and  circulation  are  never  afterwards  perfectly 
restored. 
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Chap.  VII.  Accordingly  we  may  observe  an  almost  infinite  variety  in  the 
time  which  is  required  for  tranquillizing  the  movements  of  the 
heart  and  lungs  after  they  have  been  disturbed  by  any  mus- 
cular exertion, — this  depending  on  the  violence  of  the  effort  as 
well  as  on  the  condition^  as  it  is  called,  of  the  person  by  whom 
it  has  been  made. 
Training,  Thesc  observations  naturally  lead  us  to    inquire    by  what 

explained;  mcaus  a  pcrsou  cau  attain  the  power  of  regulating  the  respira- 
tory and  circulating  organs  so  as  to  be  able  to  continue  making 
great  muscular  exertions  until  his  muscular  energy  is  exhausted, 
or  in  what  consists  the  art  of  training?  This  subject  has  never 
sufficiently  claimed  the  attention  of  physiologists ;  indeed,  no 
one,  as  far  as  I  know,  except  the  ingenious  John  Bell,  ever  seems 
to  have  even  made  allusion  to  it,  or  to  have  considered  whether 
any  changes  take  place  in  the  physical  condition  of  the  thoracic 
viscera  of  those  who  have  been  trained  to  perform  feats  of 
strength. 
(The  Anato-  t'  J)q  ^6  uot  SCO  that  boxcrs  and  all  the  tribe  of  athletics  can- 
Human  Body,  not  ever  make  those  exertions  unprepared?  And  what  is  the 
lyQ?"  "  ^  '  course  of  '  training'  but  a  spare  diet  of  generous  food,  with  regu- 
lar exercise  and  gradual  exertions ;  till  at  last  the  two  great 
functions  of  respiration  and  circulation,  accompanying  each  other, 
are  brought  to  the  highest  pitch,  and  the  man  becomes  capable 
of  exertions,  before  impossible  or  dangerous,  now  familiar  or  easy 
to  him?" 

A  careful  consideration  of  the  varied  functions  of  respiration 
(8irE.Home-8  and  circulation,  along  with  some  points  but  lately  discovered  in 
'^''^^y'      the  anatomy  of  the  respiratory  apparatus,  will,  I  am  persuaded, 
enable  us  to  give  a  satisfactory  explanation  of  the  changes  which 
take  place  in  training,  and  will  also  explain  several  symptoms 
in  the  diseases  of  tlie  thoracic  viscera  which  have  liithorto  escaped 
pathological  research, 
it*  pheno  If  we  attentively  examine  the  nature  of  training,  or  putting 

a  person  *'in  wind,"  we  shall  find  that  it  consists  in  so  regu- 
lating the  respiration  during  muscular  exertions,  that  any pulmo- 
cardiac  congestion  is  prevented ;  this  is  effected  by  permit- 
ting the  lungs  to  receive  only  such  quantities  of  blood,  during 
each  inspiration,  as  will  not  destroy  the  proper  balance  or  adjust- 
ment between  the  respiratory  and  circulating  organs,  whilst  at 
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the  same  time  a  quantity  of  air  is  inspired  sufficient  for  oxygena-  cha?  vri. 
ting  the  blood.  The  muscular  movements  are  thus  allowed  to 
proceed  until  the  energy  of  the  muscles  becomes  exhausted  ;  for, 
as  has  been  already  mentioned,  ii  pulmo- cardiac  congestion  goes 
beyond  certain  limits  during  any  muscular  exertion,  the  person 
becomes  exhausted,  not  from  the  muscles  being  fatigued,  but 
from  the  cavities  of  the  heart  and  pulmonary  vessels  becoming 
so  loaded  with  blood  as  to  interrupt  respiration. 

There  is  a  circumstance  reffardinsr  the  anatomy  of  the  lungs,  An  important 

r>  1  -1       1  1        o-     T-i    XT  ^  ■    ^'     •        f"  •         part  of  the 

nrst  described  by  bir  Jii.  Home,  which  it  is  ol  importance  to  notice  anatomy  of 
here,  as  it  appears  to  me  materially  to  assist  in  explaining  this    ^  ^^^^' 
peculiar  feature  in  the  function  of  the  pulmonary  apparatus. 
From  his  observations,  it  appears,   that  in  porportion  as  the  (Phiiosophi- 
air-cells  are  distended,  so  is  the  circulation  of  the  blood  in  the  tions,  1827.) 
pulmonary  vessels   retarded,    and,  if  the  cells   be  completely 
distended,  the  pulmonary  capillaries,  from  the  obstruction  caused 
by  the  over-distended  air-cells,  cannot  transmit  the  blood  to  the 
pulmonary  veins.     He  found  that  when  the  arteries  of  a  sheep's 
lungs,  in  a  state  of  collapse,  were  injected,  the  injection  returned 
very  readily  by  the  veins ;  but  if  the  air-cells  were  previously 
much  distended,  the  injection  could  not  be  then  forced  into  the 
pulmonary  veins.^ 

In  further  illustration  of  this  important  anatomical  fact,  it  it  explains 
may  be  here  remarked,  that  by  very  full  inspirations  the  action  ciou^^effects 
of  the  heart  is  diminished,  and  the  shorter  and  the  more  fre-  sjitations. '° 
quently  the  inspirations  are  made,  the  more  rapid  become  the 


1  The  following  is  the  account  of  the  mode 
by  which  Sir  Everard  Home  displayed  this 
structure : — 

"The  cells  of  the  lungs  were  filled  with 
quicksilver,  to  show  their  utmost  capacity, 
and  the  parts  were  aftei-wards  immersed  in 
rectified  spirit,  to  prevent  the  cells  from  col- 
lapsing, when  the  quicksilver  was  allowed 
to  escape.  When  the  internal  cavity  of  a 
single  cell  was  exposed,  immediately  behind 
its  internal  membrane,  the  branches  of  the 
pulmonary  artery,  injected  with  red  wax, 
were  seen  ramifying,  ai  arteries  do  in  com- 
mon ;  these  were  accompanied  by  branches 
of  the  pulmonary  vein,  larger  in  proportion 
than  those  of  the  arteries,  more  numerous, 
and  having  valves,  at  apparently  regular  in- 
tervals, to  prevent  regurgitation  of  their  con- 


tents. Besides  the  arteries  and  the  veins, 
there  were  innumerable  absorbents  opening 
into  the  cavity  of  the  cell ;  their  valves  were 
at  very  short  distances,  and,  in  their  course, 
in  the  interstitial  substance  between  the 
cells,  they  accompanied  the  veins.  When 
the  terminal  branches  of  the  pulmonary 
artery  were  traced,  the  injection  was  found 
to  have  stopped  some  way  before  the  artery's 
termination,  and  the  space  beyond  was  filled 
with  gas.  The  substance  of  the  lungs,  in- 
terstitial to  the  cells,  when  dried  became 
transparent,  and  was  found  to  be  composed 
of  a  smaller  order  of  cells,  with  transparent 
coverings,  that  freely  communicated  with 
one  another,  as  well  as  with  the  cavity  of 
the  large  cell  they  surrounded. 
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caAP.  VII.  movements  of  the  heart.  When,  also,  from  disease,  a  portion  of 
hmg  is  no  longer  capable  of  assisting  in  the  oxygenation  of  the 
blood,  that  portion  which  remains  sound  having  an  additional 
duty  to  perform,  respiration  becomes  increased  in  frequency,  and 
there  must  necessarily  take  place  an  increase  in  the  heart's 
action, — a  circumstance  which  may  explain  that  quickness  of 
the  pulse  which  has  been  considered  as  pathognomonic  of  tuber- 
cular phthisis. 

From  the  foregoing  observations,  we  are  warranted  in  con- 
cluding, that  too  full  inspirations,  by  over-distending  the  air- 
cells,  and  thus  impeding  the  pulmonary  circulation,  will  prevent 
the  continuance  of  any  muscular  exertion ;  but,  if  the  inspira- 
tions be  limited,  so  that  the  air-cells  shall  not  be  over-distended, 
then  the  free  circulation  through  the  pulmonary  capillaries  will 
not  be  interrupted,  and  the  muscles  will  be  enabled  to  act  until 
their  energy  is  exhausted. 

Training  That  traininq  consists  in  a  person  acquiring  a  certain  control 

modifies  re-  ,  .  ^  ^ ,     ,  n.  .   ,  , . 

spiration.       over  the  respiratory  organs,  and  that  one  oi  its  essential  condi- 
tions is  to  limit  the  inspirations^  can  be  shown  by  examining  the 
mode  in  which  respiration  is  performed  by  those  who  are  properly 
trained  for  athletic  purposes. 
The  pheno-         It  may  be  remarked,  that  those  who  arc  even  best  trained  for 
ing  iiius-        performing  feats  of  strength  require  great  care  and  nicety,  in 
^"^^  '  order  to  adjust  the  respiratory  organs,  before  making  any  mus- 

in  dancers;  cular  exertion.  The  trained  dancer  commences  his  performance 
by  increasing  the  movements  of  the  body  in  a  very  gradual 
manner,  and  thus  establishes  an  equilibrium  between  the  respi- 
ration and  circulation,  so  that  afterwards  he  can  perform  the 
most  rapid  movements,  and  continue  the  greatest  exertions  until 
his  muscular  energy  is  exhausted,  without  suffering  any  inter- 
ruption from  the  respiratory  organs.  It  is  tlie  same  with  the 
inpagiiiHts;  pr izc- fighter  ;  to  retain  his  greatest  physical  powers,  it  is  neces- 
sary that  the  muscular  exertions  be  at  first  made,  only  in  a  very 
moderate  degree  ;  but  if,  from  passion  or  too  much  excitement, 
he  is  induced  to  make  too  violent  an  effort  at  the  commencement 
of  a  fight,  the  necessary  adjustment  in  respiration  is  destroyed, 
his  breathing  becomes  laborious,  and  he  cannot  avoid  failing  in 
his  ent<;rprise. 
In  order  still  further  to  illustrate  the  condition  of  the  respirn- 
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tory  organs  which  is  necessary  for  allowing  the  continuance  of  <^^ap.  vii. 
powerful  muscular  exertions,  I  may  remark,  that  the  various 
contrivances  which  are  resorted  to  for  effecting  this  purpose  all 
act  by  limiting  the  inspirations,  thus  preventing  such  a  degree 
of  distention  of  the  air-cells,  as  would  impede  the  ready  flow  of 
the  blood  from  the  pulmonary  arteries  into  the  pulmonary  veins. 

Hence,  in  running  a  race,  it  is  found  essential  that  the  mouth  in  running  a 
be  kept  shut,  a  sufficient  quantity  of  air  entering  by  the  nostrils  ^^^^' 
for  oxygenating  the  blood :  experience  having  taught,  that,  if 
any  additional  quantity  of  air  is  inspired  by  the  mouth,  the  proper 
balance  between  respiration  and  circulation  is  more  or  less  de- 
stroyed, and  the  person  is  obliged  to  discontinue  the  exertion. 
The  common  practice  for  effecting  this  purpose  is  to  put  a  pebble, 
or  some  such-like  substance,  into  the  mouth,  by  which  the  effort 
of  retaining  it  keeps  voluntarily  the  lips  closed. 

The  reputation  of  Thelwall,  a  well-known  teacher  of  elocu- 
tion, was  chieflv  founded  on  the  mode  which  he  had  of  teaching- 
his  pupils  to  read  aloud  for  a  very  lengthened  period  without  in  reading 
fatigue,  which  was  simply  by  making  them  inspire  only  through  ^^^"^ ' 
the  nostrils.    AVhen  the  infant  goes  to  sleep,  it  often  puts  one 
thumb  in  its  mouth,  and  thus  inspires  only  through  the  nostrils. 

This  mode  of  regulating  respiration  was  known  to  Demos-  in  stammer- 
thenes,  of  whom  we  are  told  that,  in  order  to  correct  some  im-  ^^^'' 
perfection  of  his  speech,  he  was  in  the  habit  of  putting  pebbles 
in  his  mouth  ; — there  are  many  persons  who  stammer  when  they 
speak,  but  who  are  known  to  sing  without  any  impediment. 

The  effect  of  lozenges  in  subduing  some  coughs  is,  I  am  in-  in  the  effects 
clined  to  believe,  to  be  attributable  chiefly  to  the  circumstance  ^f^°^^"^'^^' 
of  the  mouth  being  kept  shut  involuntarily  whilst  the  lozenge  is 
retained  in  the  mouth,  and  thus  inspiration  is  carried  on  alone 
through  the  nostrils.  Neither  is  it  at  all  improbable  that,  in 
some  of  those  persons  suffering  from  pulmonary  affections  who 
have  derived  benefit  from  using  the  respirator,  the  relief  has 
been  obtained  by  the  inspirations  being  made  chiefly  through  the 
nostrils. 

Artisans,  also,  whose  avocations  require  them  to  make  great  andintyin^ 
muscular  efforts,  are  in  the  habit  of  tying  a  belt  tightly  round  the  waist. 
their  waists,  thus  preventing  too  great  an  expansion  of  the  chest ; 
and  when  the  sailor  prepares  himself  for  battle,  in  order  the  more 
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Chap.  VII.  powerfully  to  exert  himself  at  the  gun,  he  ties  a  handkerchief 
firmly  round  his  waist,  by  which,  dnring  the  excitement  of  the 
fight,  as  well  as  from  the  powerful  muscular  exertions  which  he 
is  compelled  to  make,  the  movements  of  the  respiratory  apparatus 
are  confined  within  certain  limits,  and  thus  he  is  prevented  from 
making  such  full  inspirations  as  would  disturb  the  balance  of 
the  circulation  in  the  chest. 

The  pernicious  effects  of  violent  exercise  on  the  circulation,  as 
well  as  the  mode  of  avoiding  them,  are  well  understood  by  those 
who  professedly  train  persons  for  gymnastic  exercises.  It  is  by 
them  considered  a  great  nicety  in  the  process  of  training,  never 
to  allow  pulmo-cardiac  congestion  to  be  carried  so  far  as  to 
render  the  thoracic  viscera  unable  to  remove  without  difficulty, 
whenever  the  muscular  exertions  which  produce  the  congestion 
have  ceased,  all  surplus  blood  from  the  pulmonary  vessels. 
When  attention  has  not  been  paid  to  this  circumstance,  and 
when  from  an  over-distention  of  the  air-cells  the  congestion  has 
exceeded  certain  limits,  an  embarrassment  in  breathing  continues, 
and,  in  some  instances,  prevents  the  person  from  again  following 
such  exercises  throughout  the  remainder  of  his  life. 

The  same  phenomena  may  be  observed  in  those,  in  whom  con- 
gestion is  caused  from  having  made  a  violent  exertion  to  which 
they  arc  not  accustomed,  and  who  continue  ever  afterwards  to 
suffer  from  a  disturbance  in  the  thoracic  circulation.  The  ob- 
servaticms,  however,  which  I  have  to  make  on  this  subject  will 
be  introduced  more  appropriately  when  we  come  to  consider  the 
pernicious  effects  of  violent  exercise  on  the  respiratory  and  cir- 
culating apparatus. 


THE  RESPIRATORY  AND  CIRCULATING  ORGANS.  99 


CHAPTER  VIII. 

PHENOMENA  CONNECTED  WITH  THE  RESPIRATORY  AND  CIRCULATING 

ORGANS. 

The  instinctive  ads  of  the  economy  explained;  as  laughter,  crying,  scream- 
ing, weeping,  sohhing,  and  sighing ;  vomiting,  hiccup,  sneezing,  and  cough- 
ing; their  effects  on  the  circulation ;  sea-sickness  explained;  modes  of 
relieving  it;  diving  explained;  effect  of  swinging  on  the  circulation ;  how 
the  balance  of  the  circulation  is  preserved  in  different  postures  of  the  body ; 
this  illustrated  in  the  circulating  organs  of  animals  ;  subject  concluded. 

There  are  many  important  phenomena  which,  I  am  persuaded, 
will  admit  of  a  satisfactory  explanation,  now  that  the  intimate 
connexion  between  the  functions  of  the  heart  and  respiratory 
apparatus  has  been  pointed  out.  The  purposes  which  these 
phenomena,  although  they  are  always  taking  place  in  health, 
are  intended  to  serve  in  the  animal  economy  have  not  even  been 
contemplated,  far  less  satisfactorily  explained. 

It  would  have  undoubtedly  been  well  for  medical  science  if  UnsaUsfac- 
physiologists,  m  place  of  contriving  fruitless  and  contradictory  experiments 

.  ij^i'  •  TIT-  •111  on  aninaals. 

experiments,   and    torturing   innumerable   living   animals,   had 
been  satisfied  with  observing  the   phenomena  which  are  con- 
stantly developing  themselves  in  the  healthy  state  of  the  body, 
and  had  they  watched  with  equal  care  the  various  changes  which 
thev  unders^o  in  diseases.     Indeed,  it  is  surprisino:  that  the  dif-  instinctive 
lerent  instinctive  acts  oi  which  i  am  about  to  treat,  should  not  economy 
have  long  since  led  physiologists  to  consider  for  what  purposes,  explained. 
and  how,  such  remarkable  acts  were   produced.     On  a  little 
reflection,  it  must  have  appeared  that  the  uniformity  of  the  phe- 
nomena, and  the  similarity  in  the  circumstances  under  which 
they  were  always  developed,  would  have  led  to  some  explanation 
of  their  effects  and  of  their  influence  upon  the  animal  economy. 
In  pursuing  this  subject,  we  shall  find,  that  equally  beautiful 
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Chap.  VIII.  coutrivauces  to  those  which  the  economy  possesses  for  preserving 
These  acts  and  restoring  parts  of  the  body  that  have  been  injured  or  de- 
stroyed,  are  also  wisely  provided  for  restoring  and  sustaining 
the  functions  of  organs  or  systems  of  organs  when  they  have 
been  deranged, — all  which  may,  indeed,  be  considered  as  so 
many  proofs  of  a  vis  conservatrix  naturce.  When,  for  example, 
the  bronchi  are  irritated  by  a  particle  of  dust,  there  is  an  imme- 
diate exudation  of  mucus,  followed  by  a  violent  cough  to  expel 
the  extraneous  substance.  If  a  mote  falls  into  the  eye,  profuse 
lachrymation  and  sneezing  immediately  come  on,  by  which 
the  extraneous  substance  is  expelled ;  or,  if  anything  offensive 
is  taken  into  the  stomach,  there  soon  follow  sickness  and  vomit- 
ing. So,  in  like  manner,  we  shall  jfind  that,  whenever  the  circu- 
lation in  the  heart  is  disturbed,  either  by  physical  or  moral 
causes,  changes  take  place  instinctively  in  the  functions  of  the 
respiratory  apparatus,  by  means  of  which  the  healthy  condition 
of  the  circulation  is  restored.^ 

Thus  I  shall  endeavour  to  show  that  laughing^  crying^  sigh- 
ing^ yawning^  weeping  ^coughing,  sneezing^  hiccup^  and  vomiting  are 
all  acts  which  are  instinctively  resorted  to,  in  order  to  effect 
certain  changes  in  the  circulation  of  the  blood  in  the  heart  for 
some  essential  purpose.  I  shall  also  endeavour  to  explain  how 
certain  sensations  in  the  head,  such  as  the  giddiness  felt  from 
swinging,  turning  round  rapidly,  or  from  sudden  alterations  in 
the  position  of  the  body,  sounds  in  the  ears,  false  images  appear- 
ing before  the  eyes,  and  sea-sickness^  depend  up(m  the  function 
of  respiration,  and  are  prevented  in  certain  individuals  by  a 
power  which  they  possess,  or  which  they  may  have  acquired,  of 
modifying  their  breathing, 
they  restore  a       Yox  each  of  tlicsc  Durposes,  howevcr,  to  which  I  have  now 

dlitturbed  cir-  r      I  ?  i 

cuiation.  alluded,  it  will  be  found  that  only  one  of  the  offices  of  the 
respiratory  apj)aratus  is  more  especially  employed.  Thus,  full 
inspiratiojis  are  made  in  order  to  relieve  the  head,  because  they 
accelerate  the  return  of  the  venous  blood  to  the  right  heart. 
Deep  expirations  will  relieve  the  left  heart  of  any  super- 
abundant  blo'od    which    it    may    contain,    and    they    will   also 

•  "  S]/mpftthUtrii\%em\lh\nunprn[)enn\t\cn  inp.ntrrtchinff,  mfftinp,  si(jhi)iii,  t-nmihing, 

nf  the  liincrmont  kind,  which  hnve  for  their  ;»»(ri//»<'/»(7,  »•«»»</»»/;.  and  the  like."— JnckHon 

"hject  the   rcmoviil   of  iomc   unoany    and  on  Si/mjifithicM. 
(•ainful  lentation.     Of  this  kiml  arc  >iatrn 
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aid  the  transit  of  the  systemic  blood  along  the  great  arterial  chap.  viii. 
trunks.  The  musculo-cardiac  function  will  at  all  times,  by  im- 
peding the  transit  of  the  arterial  blood  in  some  arteries,  increase 
its  quantity  within  the  left  ventricle,  when  the  heart  is  required 
to  act  with  additional  vigour ;  whilst  the pulmo-cardiac  function 
will,  by  regulating  the  quantity  of  blood  in  the  heart,  prevent 
congestion,  and  ward  off  the  pernicious  effects  of  any  irregula- 
rity in  the  supply  of  blood  to  that  organ. 

By  modifying,  therefore,  the  inspirations  and  expirations,  and 
as  the  pulmonary  vessels  are  at  the  same  time  capable  of  receiv- 
ing various  quantities  of  blood,  we  perceive  how  the  system 
itself  possesses  the  means  of  restoring  that  balance  of  the  circu- 
lation, which  is  so  often  interrupted  by  moral  causes  operating 
on  the  heart,  and  by  physical  causes  acting  on  the  organs  of 
respiration. 

Let  us  consider  these  instinctive  acts  separately,  and  as  they 
present  themselves  in  the  healthy  state  of  the  system,  which  will 
prepare  us  afterwards  for  examining  the  various  modifications 
which  they  undergo  in  the  diseases  of  the  thoracic  viscera ;  for 
it  is  not  to  be  expected  that  a  rational  explanation  could  have 
been  given  of  the  diseased  changes  in  the  function  of  any  organ 
until  the  phenomena  of  its  healthy  state  had  been  previously 
investigated. 

Laughter. — The  movements  of  the  chest  which  take  place 
during  fits  of  laughter,^  and  likewise  in  the  acts  of  crying, 
weeping,  sobbing,  and  sighing,  are  all  resorted  to  by  the  system, 
in  order  to  effect  alterations  in  the  quantity/  of  blood  both  in 
the  lungs  and  in  the  heart,  when  the  circulation  has  been  de- 
ranged by  mental  emotions. 

The  deep  inspirations,  and  the  short  and  frequent  expirations  Laughter- 
made  in  the  act  of  laughing  have  a  direct  influence  on  the  heart,  ihVcircuia" 
increasing  the  quantity  of  blood  within  its  cavities,  in  the  same  *^°"' 
manner  as  the  quantity  within  them  is  increased  by  muscular 
contractions. 

This  condition  of  the  heart,  as  may  be  anticipated,  varies 

^  "Laughter,"  says  II uf eland,  "is  one  of  a  word,   endeavour  to  have  cheerful  and 

the  greatest  helps  to  digestion ;    and  the  merry  companions  at  your    meals ;    what 

custom  prevalent  among  our  forefathers,  of  nourishment  one  receives  amidst  mirth  and 

exciting  it  at  table  by  jesters  and  buffoons,  jollity  will  certainly  produce  strength." 
was  founded  on  true  medical  principles.     In 
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Chap.  VIII.  according  to  the  violence  and  duration  of  tlie  paroxysms  of 
laue^hter.  When  these  are  moderate  the  mind  is  onlv  exhihi- 
rated,  or,  to  use  a  common  exi)ression,  "  the  heart  becomes  joy- 
ful;  "  but,  if  laughing  be  prolonged  beyond  certain  limits,  a 
series  of  effects,  more  or  less  injurious,  frequently  supervene. 
Pain  in  the  cardiac  region,  and  headache  then  come  on ;  and,  if 
the  paroxysm  be  immoderate,  the  quantity  of  blood  propelled 
into  the  brain  is  so  greatly  increased,  that  the  intellectual  powers 
become  excited,  and  sometimes  to  such  a  degree  as  to  cause  their 
temporary  aberration.  Even  convulsions  follow  immoderate  fits 
of  laughter;  and  I  have  known  death  take  place  from  excessive 
laughter  caused  by  titillation. 

Case.  A  young  woman  was  induced  to  creep  under  a  bed,  and,  when 

secured  in  that  position,  her  feet  w^ere  tickled  by  one  of  her 
companions,  and  such  was  the  violence  of  the  paroxysm  of 
laughter  which  it  produced,  that  convulsions  supervened,  which 

3iariottiH       terminated  fatally  ; — we  are  told  that  Petro  Aritius  died  of  a  fit 

ItiUy,  vol.  11.  1  •  c     ^        '     c  i  •        • 

of  laughter  on  hearmg  of  the  infamy  of  his  sister. 

A  disturbed  action  of  the  heart  is  usually  observed  in  those 
affected  with  hysteria^  which  may  account  for  the  paroxysms  of 
laughter,  the  hiccup,  and  many  of  tlie  more  remarkable  patho- 
logical phenomena  which  are  characteristic  of  that  disease. 
^-^  A  lady,  of  a  nervous  temperament,  always  had,  when  a  fit  of 

laughter  was  prolonged  beyond  a  certain  time,  a  regular  hysteri- 
cal paroxysm. 
EffeotHof  Laughter,  indeed,  greatly  disturbs  a  heart  which  is  already 

duc-u-cd         disordered.     This  was  strikingly  exemplified  in  a  person,  who 
had  a  disease  of  the  heart,  and  who  never  could  indulge  in  laugh- 
ing without  the  increased  action  of  the  heart  by  which  it  was 
followed  causing  violent  headache, 
caac.  A  youth,  who  was  recovering  from  a  disorder  in  tlie  heart,  on 

reporting  his  progress,  observed  that  the  symptoms  had  been 
much  aggravated  in  consequence  of  having  laughed  violently 
the  day  previously — an  effect  of  laughing  which  he  had  often 
before  experienced. 
ThoNirdonic  There  is  a  laughter  that  accompanies  rage,  indignation,  and 
i»uKh.  delirium,  and  which,  from  its  resemblance  to  the  elTecls  of  the 

aplum  risus^  an  herb  of  Sardinia,  has  Ix-eu  called  the  risua  sar- 
tlinilrus.    "  Sardinia."  says  Solirnis,  "  produces  an  herb  which  has 
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this  singular  property,  that,  whilst  it  destroys  whoever  eats,  it  chap,  viil 
so  contracts  the  features,  particularly  the  mouth,  into  a  grin,  as 
to  make  the  sufferer  to  appear  to  die  laughing." 

Crying^  screaming^  and  roaring^  are  different  degrees  of  one  crying— its 
act,  which  consists  in  a  succession  of  violent  and  long-protracted  circSaSon.  ^ 
expirations,  and  will  have  the  effect,  by  diminishing  the  circulation 
in  the  pulmonary  arteries,  of  unloading  the  left  heart  and  large 
arteries  of  any  surplus  quantity  of  blood,  caused  by  the  action  of 
the  heart  having  been  disturbed,  whether  by  moral  causes  or 
from  bodily  pain.  Hence  the  relief  which  those  who  suffer 
mental  affliction,  or  bodily  pain,  derive  from  crying — an  act 
which  is  resorted  to  throughout  the  whole  animal  kingdom  to 
relieve  the  heart  from  the  hurtful  effects  of  pain. 

From  the  same  cause  arise  the  great  langour  in  the  circula-  Hurtful 
lion,  and  even  the  pernicious  effects,  which  have  so  often  been  crying.'^ 
known  to  follow  the  endurance  of  severe  bodily  pain  without 
crying.     A  man  who  made  no  signs  of  great  suffering  during 
a  military  flogging  dropped  down  lifeless.  cooper. 

We  see  many  examples  of  crying  in  hysterical  women,  and 
the  screams  from  fear  or  from  mental  agony  must  have  a  power- 
ful influence  in  unloading  a  congested  heart. 

The  cries  of  the  infant  which  are  made  at  the  moment  of  its  Salutary 
birth— 

"  The  piping  cry  of  lips  that  brook  no  pain," — 


effects  of  the 
cries  of  the 
infant ; 
(Byron) 


as  the  poet  has  well  remarked,  have  a  great  influence  on  the 
circulation,  the  violent  expirations  powerfully  contributing  to 
propel  the  blood  through  the  pulmonary  vessels,  then  only  for 
the  first  time  called  on  to  perform  their  functions.  The  salutary 
influence  of  the  cry  is  so  well  known  to  nurses,  that  it  is  their 
common  practice,  when  they  have  tied  the  umbilical  cord,  or 
immediately  before  doing  so,  to  sprinkle  some  cold  water  upon 
the  face  of  the  infant  in  order  to  make  it  cry  ! 

"  When  the  child  is  born,"  observes  John  Bell,  "  the  function 
of  the  placenta  declines  exactly  in  proportion  as  that  of  the 
lungs  strengthens.  If  the  child  do  not  breathe  freely,  the  cord 
will  continue  to  beat,  the  placenta  still  continuing  to  perform  the 
function  of  the  lungs;  but  when  the  child  begins  to  cry  freely, 
the  pulse  of  the  cord  and  function  of  the  placenta  at  once  cease. 


104  THE  STRUCTURE  AND  FUNCTIONS  OF  THE  HEART. 

•  iiM-  VIII.  If  the  child  breathe  freely,  but  yet  do  not  cry,  and  you  tie  the 
cord,  it  is  instantly  forced  to  cry  for  a  fuller  breath  ;  and,  if 
a  rash  person  tie  the  cord  prematurely  when  the  child  neither 
cries  nor  breathes,  he  thus  cuts  off  the  function  of  the  placenta 

(See  the  Alia- l^efore  the  fuuction  of  the  lungs  is  established,  and  often  the 

'uZ:lZy)  child  is  lost." 

*'  Nature  has  wisely  ordained,  that  by  these  very  efforts,  the 
power  and  utility  of  functions,  so  essential  to  life,  should  be  de- 
veloped, and  rendered  more  perfect  with  every  inspiration. 
Hence  it  follows,  that  those  over-anxious  parents,  or  nurses,  who 
continually  endeavour  to  prevent  infants  from  crying,  do  them 
a  material  injury  ;  for  by  such  imprudent  management,  their 
children  seldom  or  never  acquire  a  perfect  form  of  the  breast, 

(Lcciurethy    ^""'^^^^  the  foundation  is  laid  in  the  pectoral  vessels  for  obstruc- 

1702)'"'^^'     ^^^^^  ^^^^  Other  diseases." 

and  sobi.ing        ^^^^inf/y  sobbing,  and  weeping,  which  are  different  degrees  of 

mid  sighing ;  ^^^  ^^^^  ^^jg^  .^pp^ar  to  be  employed  by  Nature  to  relieve  the 
heart  from  congestion.  The  full  inspirations  which  are  made  in 
sighing  and  sobbing,  by  withdrawing  the  venous  blood  from  the 
head,  will  assist  in  restoring  the  balance  of  the  circulation,  both 
within  the  head  and  chest,  when  it  has  been  destroyed  by  some 
violent  mental  emotion  or  bodily  pain. 

"  He  sighed  a  sigh  so  porteous  and  profound,  as  it 
(Shak«pere)  Did  seem  to  shatter  all  his  bulk,  and  end  his  being." 

uud  wc-ping.  Weeping,  also,  which  consists  in  irregular  respiration,  either 
with  or  without  sighing,  is  an  instinctive  act  made  to  facili- 
tate the  pulmonary  circulation,  and  relieve  that  congestion  in  the 
lieart  whicli  is  caused  by  grief. 

Hence  arise  the  baneful  effects,  and  the  sensation  of  fulness, 
"the  fulness  of  heart,"  and  even  of  pain  in  the  cardiac  region, 
so  frequently  experienced  by  those  who  have  not  wept  when 
the  mind  luvs  been  greatly  agitated. 

'  Vnu  think  I'll  weep; 
.     .     .     NO  !  Ill  in)t  wtM-p  I 
I  huTo  full  cftuw;  of  wropiiig  ;  but  this  heart 
Shall  breiik  into  a  hundred  thouMiiid  flawn 
hhakKiKTc.  Kre  111  weep  :" 

Inanim.iiv  Wccpiiig,  like  crviiig,  may  be   observed  in  the  lower  jiniiiials 

as  well   j»s  in  man.     The  dog  is  often  observed  to  weep.     liin- 
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nseus  asserts  that  the  female  hear  sheds  tears  when  in  grief ;  and  Chap.  viii. 

the  weeping  stag  has  not  escaped  the  notice  of  our  immortal 

poet. 


'  Under  an  oak,  T^hose  antique  root  peeps  out 
Upon  the  brook  that  brawls  along  this  wood, 
To  the  which  place  a  poor  sequester'd  stag. 
That  from  the  hunter's  aim  had  ta'en  a  hurt. 
Did  come  to  languish ;  and,  indeed,  my  Lord, 
The  wretched  animal  heaved  forth  such  groans, 
That  their  discharge  did  stretch  his  leathern  coat, 
Almost  to  bursting  ;  and  the  big  rained  tears 
Coursed  one  another  dotvn  his  innocent  nose 
In  piteous  chase.    And  thus  the  hairy  fool, 
Much  marked  of  the  melancholy  Jacques, 
Stood  on  the  external  verge  of  the  swift  brook. 
Augmenting  it  toith  tears." 


Sliakspcre. 


Yawning  is  another  instinctive  act  of  the  economy  which  fre-  YawnLg. 
quently  takes  place  when  a  person  is  awaking  from  sleep,  or 
when  fatigued.  The  full  inspirations  which  are  made  during 
yawning,  along  with  the  pressure  made  by  the  voluntary  mus- 
cles when  stretching  the  body,  which  usually  accompany  the 
yawning,  both,  by  their  influence  on  the  circulation,  contribute 
to  give  vigour  to  the  heart.^ 


1  I  have  alluded  to  yawning  as  one  of  the 
symptoms  which  ushers  in  sleep ;  but  it 
follows  as  well  as  precedes  this  state.  "It 
seems  an  effort  of  nature  to  restore  the  just 
erjuilibrium  between  thejlexor  and  extensor 
muscles.  The  former  have  a  natural  pre- 
dominancy in  the  system ;  and  on  being 
fatigued,  we,  by  an  effort  of  the  will,  or 
rather  by  a  species  of  instinct,  put  the 
latter  into  action  for  the  purpose  of  redress- 
ing the  balance  and  poising  the  respective 
muscular  powers.  We  do  the  same  thing  on 
awaking,  or  even  on  getting  up  from  a  re- 
cumbent posture;  the  flexors,  in  such  cir- 
cumstances, having  prevailed  over  the  ex- 
tensors, which  were  in  a  great  measure 
inert." — Macnish  on  Sleep. 

A  very  different  explanation  of  yawning 
has  been  given  by  Richerand  : — "  Yawning 
is  effected  in  the  same  manner  as  sighing 
and  sobbing ;  it  is  the  certain  sign  of  ennui. 
The  fatigued  inspiratory  muscles  have  some 
diflBculty  in  dilating  the  chest,  the  con- 
tracted lungs  are  not  easily  penetrated  by 
the  Vjlood   which    stagnates    in    the    right 


cavities  of  the  heart,  and  produces  an 
uneasy  sensation,  which  is  put  an  end  to  by 
a  long  and  deep  inspiration ;  the  admission 
of  a  considerable  quantity  of  air  is  facili- 
tated by  opening  the  mouth  widely,  by  the 
separation  of  both  jaws.  One  yawns  at  the 
approach  of  sleep,  because  the  agents  of 
inspiration,  being  gradually  debilitated,  re- 
quire to  be  roused  at  intervals.  One  is,  like- 
wise, apt  to  yawn  on  waking,  that  the  mus- 
cles of  the  chest  may  be  set  for  respiration, 
which  is  always  slower  and  deeper  during 
sleep.  It  is  for  the  same  reason,  that  all  ani- 
mals yawn  on  waking,  that  the  muscles  may 
be  prepared  for  the  contractions  which  the 
motions  of  respiration  require.  The  crowing 
of  the  cock,  and  the  flapping  of  his  wings, 
seem  to  answer  the  same  purpose.  It  is  in 
consequence  of  the  same  necessity,  that  the 
numerous  tribes  of  birds  in  our  groves,  on 
the  rising  of  the  sun,  warble  and  fill  the  air 
with  harmonious  .sounds.  A  poet  then 
fancies  he  hears  the  joyous  hymn,  by  which 
the  feathered  throngs  greet  the  return  of 
the  God  of  light."— Richcrand's  Pht/sioloffi/. 
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Chap.  VIII.        Vomiting. — The  influence  of  vomiting  on  the  circuhition  ought 
EflFecuof       likewise  to  be  noticed,  being  an  instinctice  act  employed  by  the 
the  circuia-     cconouiy,  not  Only  for  the  purpose  of  evacuating  pernicious  sub- 
'*'"~  stances  in  the  stomach,  but  also  for  assisting  the  left  heart  and 

large  vessels  for  propelling  the  systemic  blood  when  the  capillary 
circulation  has  been  disturbed.  The  same  expulsatory  effort 
which  removes  the  contents  of  the  stomach,  along  with  the 
pressure  of  the  abdominal  parietes  and  the  collapse  of  the  walls 
of  the  chest,  which  take  place  during  vomiting,  must  also  have 
a  considerable  effect  on  the  circulating  apparatus,  and  conse- 
quently, spontaneous  vomiting  is  resorted  to  by  the  economy,  for 
the  relief  of  some  diseases  depending  upon,  or  caused  by  a  dis- 
turbance in  the  action  of  the  heart. 

In  the  Asiatic  cholera,  in  which  disease,  the  blood,  from 
having  acquired  a  preternatural  degree  of  viscidity,  cannot  be 
circulated  with  its  usual  facility,  the  disease  is  often  accom- 
panied with  vomiting ;  and  it  is  well  known,  wlien  spontaneous 
vomiting  does  take  place,  that  its  influence  in  aiding  the  cir- 
culation of  the  viscid  blood  is  such,  that  the  patient  generally 
recovers  from  that  formidable  malady ;  and  the  good  effects  of 
artificial  vomiting  also  in  the  treatment  of  cholera  is  well  esta- 
blished. 

Tliere  are  likewise  many  febrile  diseases,  wherein  the  effects 
of  vomiting  are  equally  manifest ;  and  it  may  be  remarked,  that 
the  relief  which  the  act  of  vomiting  affords  in  such  ailments 
does  not  arise  from  the  evacuation  of  any  noxious  contents  from 
the  stomach,  but  by  producing  an  almost  immediate  change  in 
the  action  of  the  heart  and  capillary  system. 

The  nausea  which  precedes  the  act  of  vomiting,  by  diminish- 
ing the  movements  of  the  heart,  must  also  be  taken  into  con- 
Bideration  when  endeavouring  to  account  for  the  remedial  effects 
of  emetics,  and  it  has  usually  been  observed,  that  a,n  emetic, 
wliich  causes  a  protracted  n;iusea,  is  often  a  more  effectual  remedy, 
in  some  diseases,  tlian  one  wliieli  produces  speedy  vomiting.  In 
the  iiso  of  emetics  it  is,  therefore,  essential  to  diseriminate, 
wlicther  it  be  recpiisite  merely  to  evacuate  the  stomach  of  its 
IHjrnicious  contents,  or  to  act  on  the  disordered  organs  of  circu- 
lation. 

It   may  also    l>e   remarked,  tluit   vomiting    fre(piently  takes 


ill  febrile 
di.-icai)e8 ; 
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place  whilst  a  person  is  recovering  from  syncope,  the  musculo-  ^hap.  viii. 
cardiac  function  being  then  resorted  to  by  the  vis  conservatrix  in  syncope  •, 
in  order  to  assist  in  restoring  the  vigour  of  the  languid  circula- 
tion. 

The  fits  of  vomiting  which  accompany  sea-sickness  likewise  ^°  sea-sick- 
produce  temporary  relief,  by  withdrawing  venous  blood  from  the 
head  ;  but,  as  I  shall  subsequently  point  out,  no  permanent  re- 
lief can  be  obtained  from  sea-sickness  until  the  person  acquires 
a  power  of  modifying  his  breathing. 

The   sickness  and  vomiting  which  so  frequently  accompany  ii  pregnancy. 
pregnancy  will,  in  all  probability,  be  also  found  to  depend  on  a 
disturbance  in  the  circulation,  and  may  explain  the  decided  re- 
lief which  is  derived  from  the  abstraction  of  a  small  quantity 
of  blood  under  such  circumstances. 

Couqhinq. — What  I   have  said  reg-ardino^  vomitino:    applies  Effects  of 

1  ,.  1  c  1-  1     •  111       coughing  on 

also  to  coughing  :  the  act  oi  coughing  bemg  resorted  to  by  the  the  circuia- 
system,  both  for  the  purpose  of  evacuating  pernicious  secretions 
from  the  mucous  surface  of  the  lungs,  and  likewise  for  restor- 
ing the  thoracic  circulation  when  it  has  been  disturbed.  Hence 
the  various  coughs  and  paroxysms  of  coughing  which  accompany 
diseases  of  the  heart. 

A  young  lady  was  subject  to  a  cough  for  several  years,  which  (Case) 
was  always  caused  by  laughter,  and  which  came  on  in  paroxysms 
so  loud  as  to  be  heard  in  a  distant  room. 

Sneezing  is  by  no  means  an  uncommon  act  in  disturbances  of  and  of 

....  .  ,  .  sneezing. 

the  heart.  It  is  an  instinctive  act,  like  that  of  coughing  and 
vomiting,  and  is  not  only  an  effort  made  to  remove  extraneous 
substances  from  the  cavities  of  the  nose,  but  is  also  resorted  to 
by  the  system  for  restoring  the  circulation,  when  that  has  been 
disturbed. 

"  Manv  children  sneeze  before  thev  respire,"  and  a  paroxysm  Darwin's 

.  .  f      ^         (-  f  ^  ^  •    ^  ZoonOlllia. 

of  sneezmg  is  one  of  the  first  symptoms  of  catarrh ;  the  violent 
muscular  movements  made  in  sneezing  having  a  great  influence 
on  the  circulation,  and  in  restoring  the  action  of  the  cutaneous 
and  pulmonary  capillaries  which  had  been  deranged. 

By  paroxysms  of  sneezing  the  violent  expirations  increase 
the  velocity  of  the  circulation,  and  drive  the  blood  to  the  head, 
often  causing  hemorrhage  from  the  over- distention  of  the  vessels 
of  the   Schneiderian  membrane,  in  the  same  manner  as  a  par- 
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liose  and 
heart. 


Case. 


Effects  of 
hiccup  on  the 
circuhition. 


Case 


Modifioationn 
«»f  rcMpirati'>n 
in  running, 
kc.: 


oxysm  of  coughing  causes  hemorrhage  from    the  lungs  when 
there  has  been  pulmo-cardiac  congestion. 

A  young  man  suffered  severely  from  a  malady  of  the  heart, 
and,  during  nine  years  that  he  was  afflicted  by  it,  his  nose  bled 
sometimes  every  day,  from  which  spontaneous  hemorrhage  he 
always  experienced  more  or  less  relief. 

There  appears  to  be  an  intimate  connexion  or  sympathy  be- 
tween the  heart  and  the  organ  of  smelly  certain  odorous  sub- 
stances having  a  great  influence  on  the  heart's  action  ;  the  power 
which  sternutatories  have  in  restoring  the  vigour  of  the  heart 
during  a  fit  of  syncope,  and  in  asphyxia,  is  well  known.  The 
phenomena  of  disease  further  illustrate  this  sympathy  between 
the  organ  of  smell  and  the  heart. 

A  youth,  whose  circulation  was  disordered,  and  who  was  sub- 
ject to  violent  paroxysms  of  convulsions,  sometimes  had  the 
strongest  desire  to  take  snuffs  with  which  he  used  to  fill  his 
nostrils  most  greedily  ;  the  effect  of  which  was  always  to  excite 
a  paroxysm  of  his  disease. 

Hiccup^  which  is  a  sudden  sonorous  inspiration,  seems  like- 
wise to  be  an  act  connected  with  some  disturbance  in  the  circu- 
lation of  the  blood  within  the  thorax.  It  is  usually  preceded 
by  a  paroxysm  of  laughter,  and  the  short  violent  inspirations, 
which  form  the  most  striking  characteristic  of  hiccup,  will  assist 
in  unloading  the  left  heart  wherein  the  blood  has  been  con- 
gested. 

A  gentleman  had  an  immoderate  fit  of  laughter  which  lasted 
upwards  of  an  hour,  and  after  it  had  ceased  it  was  succeeded  by 
a  violent  hiccup,  which  continued  several  hours,  and  caused  great 
uneasiness  in  the  chest;  and  he  was  relieved  by  the  application 
of  leeches,  and  the  internal  use  of  antimony. 

Hiccup  is  also  one  of  the  last  acts  of  the  dying,  and  it  is  a 
striking  symptom  in  fatal  strangulation  of  llie  intestine. 

Besides  the  various  instinctive  acts  that  I  have  endeavoured 
to  explain,  niodiiications  likewise  take  place  in  the  duration  of 
the  inspirations  and  expirations  when  a  person  makes  any  very 
powerful  but  short  muscular  eftbrt,  sucli  as  to  iim,  leap,  or  raise 
a  very  heavy  weight. 

In  running  a  matcli,  not  exceeding  one  hundred  yards,  or  in 
leaping,  the  exertion  is  accouij)lislM(l  fluriii'/  the  period  of  one 
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inspiration,  and  the  long  inspiration  made  by  a  pavior  or  black-  Chap  viii. 
smith,  whilst  raising  the  hammer  of  great  weight,  is  always  in  raising  a 
followed  by  a  violent  expiration,  accompanied  with  a  deep  and  ^^^^ 
audible  sigh  ;  the  effect  of  which  is,  by  restoring  the  balance  of 
the  circulation,  to  prevent  congestion  either  within  the  lungs  or 
heart. 

It  is  from  a  want  of  this  power  of  adjustment  or  co-operation  Sea-sickness 
in  the  respiratory  and  circulating  organs  that  we  can  explain 
how  certain  individuals  suffer  from  seasickness.  Wollaston  ob- 
served, that,  in  those  who  did  not  suffer  sickness  at  sea,  their 
respiration  was  altered.  In  waking  from  very  disturbed  sleep, 
he  found  that  his  inspirations  were  not  made  with  the  accus- 
tomed uniformity,  but  were  interrupted  by  irregular  pauses,  with 
an  appearance  of  watching  for  some  favourable  opportunity  to 
make  the  succeeding  effort,  and  it  seemed  as  if  the  act  of  in- 
spiration were  in  some  manner  to  be  guided  by  the  tendency  of 
the  vessel  to  pitch  with  an  uneasy  motion. 

"After  I  had  been  harassed,"  observed  that  ingenious  philo- 
sopher, "  by  sea-sickness  for  some  days,  and  had  in  vain  attempted 
to  account  for  the  difference  between  the  inexperienced  passenger 
and  those  around  him  more  accustomed  to  the  sea,  I  imperceptibly 
acquired  some  power  of  resisting  its  effects,  and  had  the  good 
fortune  to  observe  a  peculiarity  in  my  mode  of  respiration  evi- 
dently connected  with  the  motion  of  the  vessel,  but  of  which,  in 
my  enfeebled  state,  I  was  unable  to  investigate  either  the  cause 
or  consequence.  In  waking  from  a  state  of  very  disturbed  sleep, 
T  found  that  my  inspirations  were  not  taken  with  the  accustomed 
uniformity,  but  were  interrupted  by  irregular  pauses,  with  an 
appearance  of  watching  for  some  favourable  opportunity  for 
making  the  succeeding  effort,  and  it  seemed  as  if  the  act  of  in- 
spiration were  in  some  manner  to  be  guided  by  the  tendency  of 
the  vessel  to  pitch  with  an  uneasy  motion. 

"  The  mode  by  which  I  afterwards  conceived  that  this  action 
could  primarily  affect  the  system  was  by  its  influence  on  the 
motion  of  the  blood ;  for,  at  the  same  instant  that  the  chest  is 
dilated  for  the  reception  of  air,  its  vessels  become  also  more 
open  for  the  reception  of  the  blood,  so  that  the  return  of  blood 
from  the  head  is  more  free  than  at  any  other  period  of  a  com- 
plete respiration.     On  the  contrary,  by  the  act  of  expelling  air 
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eased. 


from  the  lungs,  the  ingress  of  blood  is  so  far  obstructed,  that, 
when  the  surface  of  the  brain  is  exposed  by  the  trepan,  a  succes- 
sive tiirgoscence  and  subsidence  of  the  brain  is  seen  in  alternate 
motions  with  the  different  states  of  the  chest." 

These  views  of  the  cause  of  sea-sickness  accord  with  the 
means  which  are  usually  resorted  to  for  its  relief.  One  mode  is 
to  place  the  body  in  such  a  position  that  the  weight  of  the 
column  of  blood  in  the  head  will  be  diminished  as  much  as  pos- 
sible during  the  "pitching"  of  the  ship;  and  this  may  be 
effected  by  the  horizontal  position,  and  also  by  placing  the  head 
near  to  the  centre  of  the  ship. 

The  other  mode  of  warding  off  sea-sickness  is  by  resorting  to 
those  means  which  modify  the  respiration,  and  by  which  conges- 
tion within  the  head  and  the  concomitant  vomiting  are  prevented. 

The  common  practice  of  tying  a  belt  tightly  round  the  waist, 
of  avoiding  conversation,  and  of  keeping  the  mouth  shut,  which 
those  who  run  races  readily  accomplish  simply  by  having  a 
small  pebble,  or  such-like  substance,  constantly  in  their  months, 
all  assist,  by  limiting  the  expansion  of  the  parietes  of  the  chest, 
to  regulate  the  breathing  in  such  a  manner  that  the  balance  of 
the  circulation  is  preserved  dnring  all  the  different  motions  and 
positions  of  tlie  vessel. 

The  disagreeable  effects  of  the  motion  of  a  ship,  by  disturb- 
ing the  circulation  of  the  blood,  I  have  repeatedly  known  to 
occur  in  an  aggravated  degree  in  those  who  liave  been  affected 
with  some  disease  of  the  heart.  Such  individuals  suffered  from 
sea-sickness  not  only  with  unusual  severity,  but  they  had  also 
many  uneasy  sensations  continue,  more  particularly  that  of  the 
ship's  motion,  for  a  considerable  time,  even  for  weeks,  after  be- 
ing on  shore. 

Those  who  are  not  accustomed  to  travel  rapidly  in  a  carriage 
or  on  a  railroad  are  also  apt  to  suffer  from  giddiness,  or  some 
unpleasant  feelings  in  the  head,  during  a  journey.  T  have 
known  instances  of  uneasy  sensations  and  feelings  of  the  motion 
of  the  carriage  continue  for  several  days  in  those  who  have  had 
some  affection  of  the  lieart.  On  tlie  other  liand,  as  has  been 
already  remarked,  all  these  motions  produce  exhilarating  effects 
on  those  who  arc  accustomed  to  them,  and  who  are  in  the  enjoy- 
in  out  of  health. 


THE  RESPIRATORY  AND  CIRCULATING  ORGANS.  Ill 

'   On  a  similar  adjustment  of  the  respiratory  and  circulating  chap.  yiii. 
organs  consists  the  art  of  diving.    The  power  of  remaining  under  The  art  of 
water  depends  on  the  diver,  previously  to  immersion,  inspiring  plained; 
the  greatest  quantity  of  air  which  the  lungs  can  contain,  with- 
out the  distending  of  the  air-cells  to  such  a  degree  as  to  in- 
terrupt the  circulation  through  the  pulmonary  capillaries.    Thus 
he  can  remain  under  water  till  the  air  which  has  been  inspired 
is  no  longer  fitted  for  oxygenating  the  hlood  ;  whereas  a  person 
who  has  not,  from  experience,  acquired  such  a  power  of  adjust- 
ing the  thoracic  viscera  cannot  remain  under  water,  from  the 
feeling  of  suffocation  immediately  succeeding  submersion,  which 
is  caused  by  congestion  of  blood  within  the  pulmonary  vessels. 

In  those  animals  which  can  remain  under  water  a  consider-  provisions 
able  time,  and  in  the  class  of  amphibia^  we  find  that  there  are  animai?r^^" 
peculiarities  of  structure   contrived  either  to  avert  pulmonary 
congestion,  or  to  supply  the  lungs  with  an  extra  quantity  of  air. 
Thus,  in  the  otter^  the  inferior  vena  cava  is  large  and  tortuous,  in  the  otter; 
so  that  when  the  animal  goes  under  water  that  vein  receives  a 
portion  of  the  returning  blood,  and  retains  it  until  respiration  is 
again  performed,  and  the  pulmonary  circulation  is  established. 
This   animal   also    has  an   immense   network   of  subcutaneous 
veins  which  contribute  to  the  same   office.      In  some  reptiles  in  some  rep- 
the  trachea,  where  it  enters  the  lungs,  forms  capacious  vesicles 
which  serve  as  a  reservoir,  enabling  the  animal  to  remain  under 
water  as  long  as  the  air  which  they  contain  is  sufficient  for  the 
arterialization  of  the  blood. 

•  Swinging  must  likewise  have  the  effect  of  alternately  increas-  Effect  of 
ing  and  diminishing  the  pressure  of  the  blood  within  the  head,  the  drcuia- 
according  to  the  differences  in  the  weight  of  its  column,  in  the 
various  attitudes  which  the  body  assumes  when  rising  and  fall- 
ing in  the  swing.  Whilst  the  head  is  ascending  there  will  be 
little  or  no  change  in  the  degree  of  pressure  which  is  made  upon 
the  brain,  as  far,  at  least,  as  any  alteration  in  the  weight  of  the 
blood's  column  is  concerned ;  but  when  the  feet  ascend  and  the 
head  is  placed  downwards,  then  a  column  of  blood  will  press 
upon  the  brain  with  a  gravity  in  proportion  to  the  elevation  of 
the  extremities  and  depression  of  the  head. 

Such  increase  of  pressure  on   the  brain  is  quite  sufficient  to 
account  for  the  giddiness  which  many  experience  in  swinging, 
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by  an  involuntary  effort  in  breathing,  by  which  the  action  of  the 
respiratory  organs  is  modified.    For,  as  has  been  already  pointed 
out,  a  certain  adjustment  in  the  inspirations  withdraws  venous 
blood  from  the  brain  at  the  moment  when  the  column  of  arterial 
blood  is  such  as  to  exercise  upon  it  an  undue  pressure.     This 
effect  of  swinging  and  of  turning  round  rapidly,  upon  the  cir- 
culation, may  explain  the  benefit  derived  in  the  treatment  of 
some  cases  of  insanity  by  employing  rotatory  motions. 
How  the  ba         In  the  samc  manner  we  can  account  for  the  power  which  some 
circulation  is   individuals  acquire  of  "  standing  on  the   head,"  as  tumblers 
different  pos-  ^nd  actors  ou  the  stage,  without  suffering  giddiness  or  headache, 
tures.  rpj^g  balance  of  the  circulation  in  such  varied  positions  of  the 

body  is  preserved  by  the  inspirations  and  expirations  being  so 
modified  that  no  surplus  quantity  of  blood  is  permitted  to  go  to 
the  head,  but  finds  a  receptacle  in  the  pulmonary  vessels, 
and  modified       Contrasted  with  the  uneasy  feelings  experienced  from  changes 

according  to  ,  .  c    ,^         ^       ^        •  i     '       '     i 

the  habits  of  of  posturc  01  unusual  motions  01  the  body,  it  is  interesting  to 
raaiT"^  *°'  observe  the  perfect  arrangements  of  the  circulating  organs  of 
some  of  the  lower  animals,  which  enable  them  to  perform  the 
various  movements  their  habits  and  necessities  require.  The 
rapid  motions  and  varying  positions  of  the  body  of  those  which 
live  on  trees  or  amongst  rocks,  the  flight  of  birds,  the  habits  of 
amphibious  animals,  all  require  certain  peculiarities  in  the  struc- 
ture and  function  of  the  respiratory  and  circulating  organs, 
which  are  not  necessary  for  the  human  species. 
Subject  con-  Having  endeavoured  to  point  out  that  the  puhno-cardiac  and 
musculo-cardiac  functions,  along  with  the  influence  which  respi- 
ration exercises  on  the  circulation,  unfold  the  means  which 
Nature  employs  for  supplying  at  all  times  the  heart  with  a  re- 
quisite quantity  of  blood,  as  well  as  for  preventing  those  con- 
gestions to  which  the  thoracic  viscera  are  constantly  exposed,  it 
may  be  reasonably  anticipated  that  a  knowledge  of  these  func- 
tions will  enable  us  to  account  for  many  phenomena  in  tlic 
diseases  of  the  thoracic  viscera  which  have  hitherto  been  inex- 
plicable. Indeed,  in  almost  every  .affection  of  the  heart  we  shall 
find  the  function  of  r('Si)iration  more  or  less  disturbed,  tlic  dis- 
eases of  the  heart  influencing  tlie  functions  of  the  lungs,  as  mucli 
ns  the  diseases  of  tlie  lungs  alter  the  condition  of  the  lieart. 


eluded. 
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In  conclusion,  I  may  remark,  that  it  is  by  the  musculo-cardiac,  Chap.  viii 
the  pulmo-cardiaCj  and  the  v eno -pulmonari/  innciions  combined, 
and  by  the  influence  of  the  inspirations  and  expirations  variously 
modified,  that  the  respiratory  organs  can,  under  all  circum- 
stances, alter  the  supply  of  blood,  not  only  to  the  heart  and 
lungs,  but  also  to  the  brain  and  spinal  cord.  When,  therefore, 
we  extend  our  pathological  researches  to  the  various  phenomena 
of  these  important  functions,  we  must  always  keep  in  mind  the 
influence  and  dependence  which  the  functions  of  these  three  vital 
organs,  the  tripod  of  life,  have  on  each  other  ;  and  that,  for  duly 
regulating  the  circulation  of  the  blood,  it  is  requisite  that  the 
brain,  as  well  as  the  heart  and  the  lungs,  should  constantly  pre- 
serve an  accordance  and  co-operation  in  all  their  actions ;  and 
finally,  that,  whenever  their  harmony  is  interrupted,  many  patho- 
logical conditions  supervene,  characteristic  of  and  depending  on 
irregularities  in  the  distribution  of  the  vital  fluid. 


H 
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CHAPTER   IX. 

RECIPROCAL  INFLUENCE  OF  THE  HEART  AND  MUSCULAR  SYSTEM. 

Difference  in  the  phenomena  accompanying  the  functions  of  the  voluntary 
and  the  involuntary  muscles ;  the  different  offices  fulfilled  by  muscular 
movements ;  effects  of  muscular  movements  in  restoring  the  heart's  vigour 
in  syncope,  and  in  diseases. 

The  functions  of  the  heart  are  variously  changed  by  the  action 
Diftcrence  in  ^^  ^^^  miisclcs,  as  much  SO  as  the  action  of  the  muscles  is  changed 
the  pheno-      \^y  ^^q  action  of  the  heart.     When  inquiring  into  the  influence 

mena  caused        •'  .  . 

by  the  vohin-  of  the  actiou  of  the  muscular  system  on  the  circulation,  we  must 

tary  and  in-  put-  '  ^       ^  ^  ^  '    ^       i 

voluntary  carefuily  distinguish  those  phenomena  which  depend  upon  the 
functions  of  the  vohmtary  muscles,  from  those  which  depend 
Purposes  of  upou  the  functious  of  the  involuntary  muscles, — or  from  those 
their  actions,  of  animal  and  organic  life.  The  voluntary  muscles  are  thrown 
into  action,  either  for  the  purpose  of  furnishing  the  heart  with 
an  additional  quantity  of  blood,  by  the  pressure  which  they 
make  on  the  contiguous  arteries  and  veins  ;  or  they  are  employed 
by  the  vis  conservatrix  noturca  to  cause  changes  in  the  circula- 
tion of  the  blood,  for  mitigating  the  symptoms  of  disease.^ 

Muscular  movements  must,  it  is  apparent,  cause  various 
changes  in  the  condition  of  the  heart.  Thus  it  happens,  that 
whenever  the  heart  is  unusually  empty  of  blood,  which  takes 
place  in  syncope^  caused  by  a  profuse  spontaneous  hiTcmorrhage, 
or  by  a  copious  blood-letting,  the  voluntary  muscles  arc  then 
thrown  into  violent  movements,  which  are  resorted  to  by  the 
vis  conservatrix  to  restore  the  vigour  of  the  heart,  by  increasing 
the  quantity  of  its  blood.  The  acts  of  sneezing^  hiccup^  sobbing 
and  crying^  from  tlic  muscular  movements  which  accompany 
them,  will  likewise  influence  the  heart's  functions. 

'  " The  nympathies  of  *;>a#in  and  r«HW*/-  nyiitoin  lltj  xuch  rioUiU  vxcrtinm  of  tin- 
nitnit  more  generally  occur  when  there  in  a  nnisnilar  tyxtnn  tfir  bahttur  nun/  jirolmblj/ 
Inmiof  balance  In  any  part  of  the  circulatinc        h,  mjain  rcf/»/r((/."— Jacknon  on  Sjimpulhirs. 
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CHAPTER  X. 

RECIPROCAL  INFLUENCE  OF  THE  HEART  AND  THE  CUTANEOUS 
AND  MUCOUS  SYSTEMS. 

Inf/uence  of  the  heart  on  the  cutaneous  capillaries ;  influence  of  the  cutaneous 
capillaries  on  the  heart ;  consent  hetween  the  heart  and  the  skin ;  influ- 
eiice  of  the  mucous  system  on  the  heart :  influence  of  the  heart  on  the 
mucous  system. 

The  heart  is  intimately  associated  with  the  cutaneous  system,  Reciprocal 
both  by  its  capillaries  and  its  nerves.  the  heart  ami 

"  With  regard  to  the  balance  between  the  heart  and  extreme  gygt^m!*"^ 
vessels,"  observes  the  learned  Cullen,  "  he  cannot  fail  to  remark, 
that  although  the  interruption  or  diminution  of  perspiration  is 
often  owing  to  cold  constricting  the  vessels,  and  increasing  their 
resistance  to  the  action  of  the  heart ;  yet  it  is  at  the  same  time 
evident,  that  it  frequently  may  be  owing  to  the  weakness  of  the 
heart  not  pushing  the  blood  with  due  force  towards  the  surface 
of  the  body,  that  this  last  is  rendered  more  liable  to  be  affected 
by  cold.  This  disposition,  to  be  affected  by  cold,  may  take  place 
not  only  occasionally,  as  it  may  in  most  persons,  but  seemingly 
it  subsists  in  some  through  a  great  part  of  life,  and  therefore, 
may  be  considered  as  distinguishing  the  different  conditions  and 
temperaments  of  men."  Cuiien. 

There  is  no  more  striking  proof  of  the  consent  between  the  t^tmaUcm. 
heart  and  the  skin,  through  the  medium  of  the  nervous  system, 
than  the  effect  of  titillation.  When  employed  within  certain 
limits,  so  as  to  occasion  laughter,  titillation  is  accompanied 
merely  by  a  temporary  increase  in  the  action  of  the  heart ;  but, 
as  I  have  formerly  stated,  if  carried  further,  the  laughter  then 
acquires  the  character  of  hysteria  ;  if  it  be  still  longer  persevered 
in,  convulsions  may  be  ultimately  produced  ;  and  instances  have 
occurred  where  it  has  been  carried  so  far  as  to  prove  fatal. 
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Chap.  X.  The  miicous  system,  like  the  cutaneous,  is  intimately  asso- 
Recipmcai  ciated  with  the  heart,  through  the  medium  both  of  its  capillaries 
the  heart  aiid  ^^^^  ^^^  uerves.  Whether  cold  or  warm  air  be  inhaled,  or  cold 
mucous  or  -warm  substances  be  brought  into  contact  with  the  alimentary 
canal,  the  same  effects  are  produced  on  the  functions  of  the 
heart,  as  similar  applications  to  the  skin  would  produce  upon 
the  heart. 

This  sympathy  of  the  skin  becomes  an  important  channel  for 
the  administration  of  remedies  in  diseases  of  the  heart. 


system. 
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CHAPTER   XL 

RECIPROCAL  INFLUENCE  OF  THE  HEART  AND  NERVOUS  SYSTEM. 

Influence  of  the  nervous  system  on  the  heart ;  influence  of  the  heart  on  the 
nervous  system;  the  blood  the  chief  cause  of  this  influence;  blood  the  first 
element  of  life  ;  condition  of  the  cerebrospinal  system  modified  by  changes 
in  the  functions  of  the  heart ;  illustrated  in  sleep  and  wakefulness ;  con- 
flicting theories  of  the  nature  of  sleep ;  explanation  of  the  author ;  the 
phenomena  that  precede  sleep  diminish  the  vigour  of  the  circulation;  those 
that  precede  wakefulness  increase  it ;  the  general  circulation  equalized 
during  sleep ;  the  proportion  of  the  arterial  and  venous  blood  changed 
during  sleep  and  wakefulness ;  the  modifications  of  sleep  are  important 
symptoms  in  diseases  of  the  heart. 

Whatever  be  the  influence  which  the  nervous  system  exer-  influence  of 
cises  on  the  heart,  in  a  much  greater  degree  does  the  heart  the  nervoua 
influence  the  nervous  system.  system. 

In  conducting  their  researches,  physiologists  do  not  appear  to 
have  duly  considered  the  influence  of  the  heart  on  the  brain  and 
spinal  cord  ;  but  the  anatomical  facts,  which  have  been  pointed  (See  page  4i) 
out,  will,  I  am  fully  persuaded,  enable  us  to  account  for  many 
physiological,  as  well  as  pathological  phenomena  which  have 
not  hitherto  been  satisfactorily  explained. 

The  sympathy  between  particular  organs  has  been  supposed  ^y  the  com- 
to  depend  chiefly  upon  the  relation  which  subsists  between  them,  of  nerves, 
through  the  medium  of  the  nervous  system  :  such  organs  being 
supplied  with  nerves,  either  from  the  same  trunks,  or  from  ana- 
stomosing branches  of  the  same  nerves. 

That  some  organs  are  intimately  associated,  and  that  their  and  by  the 

^  .  -111.  f-  blood. 

various  junctions  co-operate  with  each  other  in  consequence  oi 
direct  nervous  communication,  is  quite  certain  ;  but  there  is 
likewise  another  source  of  consent,  and  this  depends  on  the  blood- 
Of  the  influence  of  the  blood,  no  more  striking  example  can  be 
found  than  in  the  heart  and  brain  ;  for,  besides  the  relation, 
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CuAF.  XI.  wbicli  is  established  between  these  two  vital  organs  from  the 
intercourse  of  nervous  fibres,  in  an  equal,  and,  perhaps,  even  in 
a  still  far  greater  degree  does  this  co-operation  depend  on  the 
hlood.  "  Out  of  the  heart  are  the  issues  of  life."  It  is  the 
blood  that  forms  the  vital  link  between  the  heart  and  the  brain. 
Indeed,  the  phenomena  of  life  seem  wholly  to  arise  from  the  im- 
pression which  is  made  by  the  blood  upon  the  nervous  centres. 

Though  we  do  not  comprehend  what  the  "  mysterious  prin- 
ciple of  life"  is,  yet  we  have  sufficient  evidence  that  the  nervous 
energy,  sensorial  power,  or  by  whatever  abstract  teims  it  may 
be  denominated,  depends  on,  and  is  modified  by  the  quantity 
of  hloodj  and  by  the  regularity  of  its  circulation  within  the  brain  : 
the  energy  of  the  brain,  like  that  of  all  other  organs,  entirely 
depends  on  its  supply  of  blood.  No  more,  indeed,  can  the 
brain  perform  its  functions  without  blood,  than  the  heart  can 
carry  on  the  circulation  without  the  brain. 
Blood  the  The  life  of  a  part,  it  may  be  truly  said,  is  far  more  depending 

vf  life.  on  the  supply  of  blood,  than  upon  its  nervous  energy  :  a  part 

can  live  without  nerves,  but  without  blood  it  decays.  "  The 
blood  of  it  is  for  the  life  thereof."  The  nervous  system  enables 
the  lungs  and  the  stomach  to  prepare  the  blood,  but  the  nervous 
system  cannot  do  so,  unless  it  has  itself  a  proper  supply  of  the 
vital  fluid, 
bepenvieiico        The  dcpeudeuce  of  the  brain  on  the  blood  for  the  due  per- 

of  the  nervous  f>    •         o  •  •  m  •       i       -n  i    i  i  re 

iiyrt«m  on  the  formaucc  of  its  fuuctious  IS  strikmgly  illustrated  by  the  etiects 

which  changes  in  the  circulation  have  in  causing  various  states 

of  mind,  such  as  watchfulness,  irritability,  and  sopor,  as  well  as 

those  different  shades  of  intellectual  energy  so  remarkable  in  the 

same  person  at  different  times.     Hence  we  shall  find  that  a  vast 

number  of  disturbances  in  the  brain's  functions  arise  entirely  from 

disturbances  in  the  circulation,  and  that  most  of  these  functional 

clianges  an^  the  effects  of  some  primary  disorder  of  the  heart. 

uiuHtniiod  in       That  the  action  of  the  heart  is  influenced  by  mental  emotions 

the  pJJaloni'  is  wcll  kuowH  ;  and  it  must  have  been  this  influence,  particu- 

hirly  the  effects  of  joy  and  grief,  which  led  the  ancients  to  place 

the  seat  of  these  passions  in  the  heart,  and  to  employ  the  word 

"  Heart"  to  cxpresH  the  moral  sentiments. 

niii.tmi'.n*        Of  thcMmpHlhy  between  the  heart  and  nervous  centres,  there 

"'  is  a  striking  proof,  when  the  action  of  the  heart  suffers  merely  a 
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temporary  disturbance  :  the  phenomena  resulting  from  this  sym-    chap.  xl 
pathy  have  not  escaped  the  dramatist  when  delineating  the  effects 
of  a  sudden  mental  emotion  : — 

"  A  dizzy  mist  that  swims  before  my  sigbt, 
A  singing  in  mine  ears  ;  'tis  strange  enough,  Joanna 

'Tis  slight,  'tis  nothing  worth,  'tis  gone  already."  Baillie. 

Neither  is  the  influence  of  a  temporary  disturbance  in  the  heart's 
action  less  remarkable  on  the  spinal  cord  ;  illustrations  of  which 
are  afforded  in  the  trembling  from  fear,  and  in  the  involuntary 
movements  of  the  limbs,  which  so  frequently  accompany  a  state 
of  violent  mental  excitement. 

As  the  circulation  of  the  blood  in  the  cerebro- spinal  system  Functions  of 

1  1  ^         n  •  /•!!  ^  t    •  n      t  *^*^  nervous 

depends  upon  the  lunction  oi  the  heart,  the  condition  oi  that  system  de- 
system  must  necessarily  be  modified  by  every  change  in  the  those  of *the 
heart's  action.     Our  endeavours  to  investigate  the  true  nature   ^^^^" 
of  these  phenomena  are,  therefore,  of  essential  importance  in 
prosecuting  inquiries  into  the  diseases  of  the  heart ;  as  I  think 
it  will  appear  that  the  aberrations  to  which  sleep,   and   the  sioep  and 
the  various  conditions  of  the  intellectual  powers,  during  waJceful- 
nessj  are  liable,  can  all  be  shown  to  be  the  effects  of  modifica- 
tions in  the  functions  of  the  heart ;  and  that  these  changes  in  the 
nervous  system  afford  an  important  addition  to  the  catalogue  of 
symptoms  in  the  heart's  diseases,  though  little  attention  has 
hitherto  been  paid  to  them  by  pathologists. 

Sleep. 

Of  all  the  conditions  of  the  cerebro -spinal  system  depending 
upon  the  heart,  one  of  the  most  remarkable  is  that  of  sleep  : 

"  The  death  of  each  day's  life  "— 

is  a  condition  of  that  system,  which,  I  will  endeavour  to  point 
out,  is  wholly  dependent  on  the  state  of  the  circulation  in  the 
brain,  and  is  subject  to  various  modifications,  when  the  functions 
of  the  heart  are  changed. 

Natural  and  perfect  sleep  is  one  of  the  most  essential  func- 
tions of  animal  life ;  a  state  in  which  a  great  part  of  our  exist- 
ence is  spent.  The  mind,  like  the  body,  has  its  seasons  of 
activity  and  repose  ;  and  whether  one  or  more  of  the  intellectual 
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Chap.  XI.    powers  be  weary,  these  require  rest,  like  every  other  part  of  our 
physical  frame. 

"  Again  to  that  accuatoin'd  couch  must  creep, 
Where  joy  subsides,  and  sorrow  sighs  to  sleep,— 
And  man,  o'er-labour'd  with  his  being's  strife, 
Shrinks  to  that  sweet  foriietfulncss  of  life." 


Uyrou. 


Conflictini; 
theories  of 
sleep. 


lUll^trated 
by  ihe  |ihtn 
nieua  cf 
Mukiii;?; 


All  inquiry  into  the  nature  of  sleep  is  the  more  important, 
when  investigating  the  phenomena  of  the  circulation,  as  some 
vague  hypotheses  and  untenable  theories  have  been  entertained 
on  this  subject  by  eminent  physiologists.  Until  the  errors  of 
such  discrepant  opinions  be  pointed  out,  and  the  true  nature  of 
sleep  be  revealed,  tbe  connexion  between  the  heart  and  the  brain, 
in  the  disordered  states  of  the  circulation,  cannot  possibly  be 
understood.^ 

In  order  to  explain  the  influence  of  the  musculo-cardiac 
''  function  on   the  circulation,  I  selected  the  phenomena  which 


1  Opinions  of  some  authors  on  the  proxi- 
mate cause  of  Sleep  : — "Sleep,"  observes 
llaller,  ' '  arises  either  from  a  simple  absence, 
deficiency  and  immobility  of  the  spirits,  or 
from  compression  of  the  nerves ;  and  alwa\s 
from  the  motion  of  the  spirits  lhrou>:li  tlie 
brain  being  impeded." — Haller's  PhysiuUujij. 

"It  has  been  attempted  to  show  the 
proximate  cause  of  sleep.  Some  have  said 
that  it  dcpendt  on  the  collapse  of  the  laminio 
of  the  cerebellum,  which,  as  they  conceive, 
are  in  a  stale  of  ercctifui  during  waking ; 
and  they  argue  from  the  experiment  in 
which,  by  compressing  the  cerebellum  of  a 
living  animal,  sleep  is  immediately  brought 
on.  This  sleep,  like  that  produced  by  com- 
prcfsion  of  any  other  part  of  the  cerebral 
mwu,  is  really  a  state  of  disease,  and  no 
more  natural  thin  apcplexy.  Others,  con- 
ceiving sleep,  no  doubt,  analogous  to  this 
affection,  ascritc  it  to  the  collection  of  the 
humours  upon  the  brain  during  waking. 
This  organ,  >ay  they,  compreMod  by  the 
blood  which  obstruct<>  iUt  veiuielr,  falU  into 
a  state  of  real  ntupor, — an  o|iiuion  as  un- 
bUjipofted  VM  tlie  ollii-r.  As  long  as  the 
IiumourH  tiow  in  abundance  toward)*  (ho 
brain,  they  kcip  up  iu  it  an  excitement 
which  in  altogi  ther  unfavoiirublo  to  i«l(>ep. 
l>o  wo  not  know,  that  it  is  enough  that  the 
brain  b«  utrongly  occupied  by  its  lhoughl«, 
'  r  Tl\idly  aOcctcd  iu  any  way,  to  repel 
•l«cp  '   <'offec,  opirituous  liquors,   in  nmnll 


quantities,  will  produce  sleeplessness,  by 
exciting  the  force  of  the  circulation,  and 
determining  towards  the  brain  a  more  con- 
siderable afflux  of  blood.  All,  on  the  other 
hand,  that  may  divert  this  fluid  towards 
another  organ,  ju>  copious  bleedings,  pedi- 
luvium,  purges,  digestion,  copulation,  severe 
cold,  or  whatever  diminishes  the  force  with 
which  it  is  driven  towards  it,  as  inebriation, 
general  debility,  tends  powerfully  to  pro- 
mote sleep.  In  like  manner,  it  is  observed, 
that  while  it  last.*,  the  cerebral  mass  col- 
lapses,— a  pign  that  the  tiow  of  blood  into 
it  is  remarkably  lessened." — Kicherand's 
EUmcnts  of  PhijsioUujy. 

"  In  jirojiortion  as  these  phenomena  pro- 
ceed (the  relaxation  of  the  muscular  system) 
the  respiration  becomes  slower  and  mora 
deep  ;  the  circulation  diminishes  ;  t/ic  blomi 
jirihreds  in  ijrcut  inmutilij  to  the  head: 
animal  heat  sinks;  the  different  secretions 
become  less  abundant" — Majendle's  Phyni- 
ology. 

"  The  tendency  to  sleep  is  evidently  pro- 
moted in  different  cases  by  cau.ses  which 
inrtiusc  Ihcjhiw  of  bh>od  towards  the  hi  ad, 
and  ilM  impetus  on  the  brain,  especially  if 
they  bu  not  huch  as  to  excite  at  the  suniu 
time  the  at^tivlty  of  the  mind." 

Again,  "  on  the  other  hand,  the  action  of 
the  heart  becomes  somewhat  slower,  and 
perhaps  somewhat  weaker  during  sloep."-- 
AliKon'h  I'hytioloify. 
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are  developed  in  the  act  of  waking^  as  an  excellent  illustration  chap.  xi. 
of  that  function  of  the  muscular  system  ;  and  I  have  likewise  en- 
deavoured  to  explain  how  all  the  movements  of  the  body  which 
are  made  when  waking  from  sleep,  such  as  yawning  and  stretch- 
ing the  limbs,  have  the  effect  of  increasing  the  vigour  of  the 
heart,  and,  consequently,  of  increasing  the  impetus  of  the  vital 
stream  in  the  vessels  of  the  whole  cerebro-spinal  system. 

No  less  interesting,  or  more  strikingly  illustrative  of  the  and  by  the 

..,.,.  -  .,  ,,  phenomena 

changes  of  the  circulation  in  the  cerebro-spmal  system  produced  which  pre- 
by  the   musculo- cardiac  function,  are  those  phenomena  which  ^^  ^  ^  ^*^^' 
take  place  in  a  person  falling  asleep;  these  form  a  powerful 
contrast  in  their  effects  upon  the  brain  and  spinal  cord  to  those 
which  are  manifested  when  a  person  is  in  the  act  of  waking.    It 
will  be  shown,  that  the  phenomena  which  usher  in  sleep,  all 
combine  to  diminish  the  force  of  the  heart's  action,  and,  conse- 
quently, to  diminish  the  supply  of  the  arterial  blood  to  the  brain  ;  These  dimi- 
and  that  all  those  phenomena  which  accompany  waking  contri-  cuiation. 
bute  to  invigorate  the  heart,  and,  consequently,  to  increase  the 
flow  of  the  arterial  blood  to  the  nervous  system. 

When  a  person  is  about  to  fall  asleep,  whether  impelled  from  Phenomena 
mental  fatigue,  from  bodily  exhaustion,  or  from  habit,  he  pre-  Set'penmne- 
pares  himself  to  pass  into    that  state,  by  bending  his  limbs,  ^^^^^ 
placing  them  in  those  attitudes,  and  seeking  such  a  position  for 
his  whole  physical  frame,   as  will  relax  the  greatest  possible  Relaxation  of 
number  of  the  voluntary  muscles.     He  loosens,  or  altogether  muJiel""^"^'^ 
removes,  his  garments,  so  that  they  shall  not  cause  any  obstruc- 
tion to  the  circulation  of  the  blood  in  the  extremities.     He  like- 
wise endeavours  to  prevent  the  organs  of  hearing  being  excited  Abstraction 
by  selecting  a  place  of  tranquillity;  and  he  closes  the  eyelids  light"'"^" 
to  exclude  the  organs  of  vision  from  the  excitement  of  external 
objects,  as  well  as  from  the  stimulus  of  light.     "  Sleep,  which 
shuns  the  light,  embraces  darkness,  and  they  lie  down  together  Macni^h  ou 
most  lovingly  under  the  sceptre  of  midnight."  ^'^''^'' 

The  changes  which  take  place  in  the  brain  and  in  the  organs  illustrated 
of  circulation  when  we  pass  from  sleep  to  wakefulness  are  no  less  juenacf 
important  in  pointing  out  the  true  nature  of  this  function,  than  "''  "'"' 
those  phenomena  by  which  it  is  accompanied. 

Instead  of  means  being  resorted  to  by  the  economy  to  diminish 
the  vigour  of  the  circulation,  as  it  does  on  the  ai)proach  of  sleep. 
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changes  of  a  perfectly  opposite  character  take  place  on  the  approach 
of  the  waking  state — changes  which  have  been  already  shown  to 
increase  the  vigour  of  the  heart.  The  muscular  system,  which, 
during  sleep,  had  been  in  a  state  of  complete  repose,  is  now 
thrown  into  action,  the  position  of  the  trunk  of  the  body  is 
changed,  and  the  limbs  are  stretched.  In  the  same  manner  as 
when  on  the  approach  of  sleep  one  organ  of  the  brain  slumbers 
after  another,  so  on  waking  one  organ  is  awaked  after  another,  a 
certain  time  being  required  before  all  the  intellectual  powers  are 
revived  ;  but  if  we  are  awoke  very  suddenly  out  of  a  profound 
sleep,  "  our  ideas  are  exceedingly  confused,  and  it  is  some  time 
before  we  can  be  made  to  comprehend  what  is  said  to  us." 

When  passing  from  the  waking  state  to  sleep,  in  the  same 
manner  as  when  passing  from  sleep  to  waking,  the  change  is 
not  made  instantaneously,  but  requires  some  length  of  time. 
*'  Thus,"  observes  the  illustrious  Cullen,  "  when  a  person  is 
falling  asleep,  the  sensibility  is  gradually  diminished  ;  so  that, 
altliough  some  degree  of  sleep  has  come  on,  slight  impressions 
will  excite  sensation,  and  bring  back  excitement  which  the  same, 
or  even  stronger,  impressions  will  be  inefficient  to  produce  when 
the  state  of  sleep  has  continued  long,  and  is,  as  we  say,  more 
complete.  In  some  members  it  fails  sooner  than  in  others,  and 
it  is  some  time  before  it  becomes  general  and  considerable  over 
the  whole." 

The  circumstance,  tliat  the  brain  "  does  not  all  at  once  glide 
into  repose,  but  that  its  different  organs  are  successively  thrown 
into  that  state — one  dropping  asleep,  then  another,  then  a  third, 
until  the  whole  are  locked  up  in  the  fetters  of  slumber,"  oifers 
an  incontrovertible  testimony  that  the  brain  is  composed  of  a 
plurality  of  organs. 

Those  phcnoincna  which  usher  in  sleep  and  waking  are  .also 
manifested  in  dreaming :  and  in  all  the  varieties  of  imperfect 
sleep,  as  well  as  in  diseases  of  the  heart,  it  will  be  found  that, 
whenever  the  action  of  the  heart  is  disturbed,  it  is  not  the  whole 
nervous  system  which  is  influenced  by  the  altered  circulation, 
but  only  one  or  more  portions  of  the  brain  or  spinal  cord. 

Reviewing  all  these  phenomena  which  usher  in  sleep,  wo 
accordingly  find  that,  during  calm  and  j)erfect  slumber,  there  is 
a  considerable  diminution  in  the  force  of  the  heart's  action,  as 
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well  as  a  diminution  in  the  frequency  of  its  pulsations,  and,  con-  chap.  xi. 
sequently,  there  must  be  a  less  quantity  of  arterial  blood  ejected 
by  each  contraction  of  the  left  heart.  All  parts  of  the  body 
will  now  receive  blood  in  proportion  to  the  size  of  the  arteries 
distributed  upon  them  :  none  of  those  differences  and  irregu- 
larities of  its  distribution  to  particular  organs  ever  happen 
during  perfect  sleep  which  are  so  constantly  taking  place  in  the 
waking  state,  more  especially  those  changes  which  are  caused 
by  the  varied  functions  of  the  respiratory,  digestive,  and  muscu- 
lar systems,  as  well  as  by  mental  emotions.  So  enfeebled,  in- 
deed, are  the  powers  of  the  organs  of  organic  life  during  sleep, 
from  the  diminished  vigour  of  the  circulation,  that  those  dis- 
eases the  chief  character  of  which  is  marked  by  great  debility, 
such  as  petechice  and  gangrene,  usually  appear  first  during  sleep. 

To  these  changes  in  the  general  circulation  must  necessarily 
succeed  corresponding  changes  in  the  sensorium :  when  sleep 
is  perfect,  all  the  cerebral  functions  cease.  "  In  sleep  there  is  a 
suspension  of  animal  life,  and  during  its  continuance  man  is 
under  the  influence  of  organic  life  alone  ;  it  is  a  temporary 
metaphysical  death,  though  not  an  organic  one."  Bichat. 

As  all  the  phenomena  which  precede  sleep  must,  it  is  evident,  sieepthe 
materially  contribute  to  equalize  the  supply  of  the  vital  fluid  to  diminished 
every  organ,  and  to  every  part  of  the  body,  they  must  undoubt-  arterSKood 
edly  have  also  the  effect  of  diminishing,  in  a  special  manner,  the  ^^  ^^^  ^^"'^"^  ■ 
supply  of  the  systemic  blood  to  the  brain ;  and,  consequently, 
the  various  modifications  both  of  sleep  and  wakefulness  can  be  ^^  modifi- 
most  satisfactorily  explained  by  contemplating  the  corresponding  ^^^^^^l^^ 
changes  which  take  place  in  the  velocity  of  the  current  of  the  symptoms. 
blood  in  the  cerebro-spinal  system.     As  all  these  modifications 
of  sleep  must  depend  upon  changes  in  the  action  of  the  central 
organ  of  the  circulation,  so  will  each  of  them  become  an  im- 
portant sign  of  the  state  of  the  heart,  both  in  health  and  in 
disease.     Indeed,  I  may  here  remark,  that  there  are  no  morbid 
phenomena  connected  with  the  cerebro-spinal  system   which, 
when  viewed  conjointly  with  those  manifested  in  the  other  sys- 
tems of  the  economy,  afford  more  unequivocal  symptoms  in  the 
disorders  of  the  heart,  than  the  various  modifications  of  sleep. 

This  account,  which  I  have  e^iven  of  the  nature  of  sleep,  meets  sleep- how 

.   .    '  °  -^  '         ,        disturbed  or 

with  an  additional  confirmation,  by  reviewing  those  causes  which  promoted. 
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Chap.  XL    disturb,  ov  altogether  prevent  sleep,  and  likewise  those  causes 
by  which  it  is  promoted. 

The  means  which  are  usually  resorted  to  for  preventing  sleep, 
such  as  drinking  strong  tea  or  coffee,  increase  the  heart's  action, 
and  will,  consequently,  increase  the  supply  of  arterial  blood  to 
the  brain  ;  whilst  those  which  are  employed  to  promote  sleep 
are  such  as  tend  to  subdue  the  action  of  the  heart,  and  thus 
diminish  the  quantity  of  arterial  blood  which  is  sent  to  the  head. 
The  practice  of  immersing  the  feet  in  warm  water  to  which  has 
been  added  a  stimulating  ingredient,  such  as  vinegar,  mustard, 
or  common  salt,  disposes  to  sleep,  by  increasing  the  supply  of 
blood  to  the  extremities,  and  diminishing  the  quantity  within 
the  head.  Sponging  the  body  with  diluted  vinegar,  spirits,  or 
with  salt  water,  by  producing  a  glow  on  the  skin,  also  relieves 
the  internal  organs  of  a  certain  quantity  of  blood.  Taking  fluids 
into  the  stomach  disposes  to  sleep,  by  diverting  blood  to  that 
organ. 

When  the  intellectual  powers  have  been  kept  in  a  state  of 
excitement,  the  heart's  action  is  often  so  much  increased  that 
sleep  is  interrupted,  if  not  altogether  prevented  ;  and,  therefore, 
instead  of  endeavouring  to  sleep  immediately  after  any  active 
mental  employment,  if  the  body  be  kept  for  a  while  in  a  state  of 
repose,  the  excited  vascular  system  will  be  calmed  and  tran- 
quillized, and  sleep  ensue.  This  effect  of  mental  excitement  is 
remarkable  even  in  children  ;  as  it  may  be  observed,  that  when 
a  child  falls  asleep  immediately  after  any  unusual  excitement, 
its  sleep  is  generally  disturbed  and  unrefreshing.  The  judicious 
nurse,  therefore,  allows  the  excited  system  to  be  tranquillized 
before  she  permits  the  child  to  fall  asleep. 

c;iu»eu  uf  Contrasted  with  watchfulness  or  disturbed  sleep,  is  stupor^  or 

an  unnatural  disj)osition  to  sleep — a  state  caused  by  a  very  dif- 
ferent condition  of  the  circulation  in  the  brain  to  that  which  has 
just  been  described.  In  place  of  an  increased  supply  of  arterial 
blood — the  cause  of  intellectual  excitement — there  is,  in  stu})or, 
a  congestion  of  venous  blood  within  the  head,  a  state  wherein 
the  veins  arc  prcternaturally  distended,  analogous  to  that  con- 
gestion so  frequently  occurring  in  the  veins  of  other  organs, 
particularly  in  those  of  the  abdominal  viscera. 

Jjicair*'  '        Sleep  is  liable  to  other  disturbances,  most  of  which  appear  to 
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depend  either  directly  or  indirectly  on  the  state  of  the  circulation    chap.  xi. 
in  the  brain  ;  the  phenomena  of  which  are,  however,  very  diffe- 
rent  from  the  state  of  excitement  caused  by  an  increased  supply 
of  arterial  blood,  or  from  the  stupor  produced  by  venous  con- 
gestion. 

Like  other  functions  of  the  economy,  sleep  may  be  either  na- 
tural or  diseased,  and,  as  the  various  changes  to  which  it  is  liable 
arise  from  changes  in  the  circulation,  its  different  conditions  will 
afford,  as  has  been  already  said,  important  symptoms  in  many 
diseases  of  the  heart, — irregularities  in  the  venous  circulation 
within  the  head  being  referable  to  those  of  the  right^  and  alter- 
ations in  the  arterial  circulation  indicating  changes  in  the  left 
heart. 


THE  DISEASES  OF  THE  HEART. 


CHAPTEE  XII. 

THE  DISEASES  OF  THE  HEART  IN  GENERAL. 

Arrangement  of  the  subject ;  tJie  pathological  doctrines  established  by  induc- 
tion ;  phenomena  of  the  healthy  circidation ;  importance  of  a  knowledge 
of  healthy  structure ;  utility  of  an  inquiry  into  the  functional  diseases  of 
the  heart;  frequency  of  diseases  of  the  heart;  state  of  the  heart's  pulse 
long  neglected  by  pathologists ;  attention  paid  to  it  by  the  Chinese. 

Before  entering:  upon  the  consideration  of  the  particular  dis-  Arrangement 

p     T        1  X  •  ^       •  n     1  ofthesubject. 

eases  of  the  heart,  I  propose  to  give  a  general  view  of  their 
various  phenomena ;  of  the  causes  which  produce  them  ;  of  the 
symptoms  by  which  they  are  accompanied ;  of  the  principles 
on  which  their  treatment  should  be  conducted ;  and  of  their 
classification. 

By  adopting  this  plan,  it  has  appeared  to  me  that  the  mate- 
rials which  I  have  collected,  may  be  greatly  condensed,  and 
that  endless  repetitions  will  be  prevented, — repetitions  which 
would  have  been  unavoidable,  had  I  attempted,  when  treating  of 
each  disease,  to  enter  into  minute  details  ;  whereas,  by  first 
giving  a  general  view  of  the  nature  of  all  the  diseases  of  the 
heart,  and  of  the  means  best  adapted  for  their  treatment,  such 
general  views  will  be  found  applicable  to  particular  maladies. 
Thus,  instead  of  being  obliged  to  repeat,  when  treating  of  each 
disease,  those  rules  which  ought  to  guide  us  in  the  administra- 
tion of  any  particular  class  of  remedies,  it  will  only  be  necessary 
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to  refer  to  the  general  observations  which  have  been  made. 
Thus,  in  the  employment  of  blood-letting,  the  observations  on 
the  indications  for  adopting  it ;  the  extent  to  which  it  ought  to 
be  employed  ;  when  local  is  to  be  preferred  to  general  blood-let- 
ting, are  all  equally  applicable  to  various  affections  of  the  heart, 
and  need  only  be  referred  to,  when  treating  of  the  disease  to 
which  that  remedy  is  applicable.  The  same  remark  applies  to 
purgatives,  sudorifics,  and,  above  all,  as  we  shall  find,  to  the 
cardiac  class  of  remedies. 

The  views  which  have  been  given  of  some  important  pheno- 
mena connected  with  the  circulation,  may  be  considered  as  the 
basis  of  the  pathological  doctrines  which  I  will  now  endeavour 
to  establish.  In  the  same  manner,  therefore,  as  I  have  pursued 
these  investigations,  by  making  inductions  from  observations, 
the  accuracy  of  which  has  been  universally  admitted,  the  subse- 
quent pathological  researches  have  been  conducted, — collecting 
and  arranging  facts,  and  drawing  legitimate  conclusions  from 
them,  in  order  to  elucidate  and  explain  various  morbid  pheno- 
mena. 

I  have  already  mentioned,  that,  when  seeking  for  an  expla- 
nation of  certain  symptoms^  which  are  often  present  in  those 
suffering  from  diseases  of  the  heart,  that  my  attention  was  first 
directed  in  a  particular  manner  to  endeavour  to  explain  these 
and  other  phenomena  connected  with  the  circulation  in  the 
thoracic  viscera. 

Pursuing  this  inquiry,  I  have  pointed  out,  that  there  are  three. 
distinct  functions  performed  by  the  organs  of  circulation  and 
respiration,  conjointly  with  those  of  active  motion  ;  functions  by 
which  we  are  enabled  to  explain  certain  phenomena  in  the 
healthy  state  of  the  system, — a  knowledge  of  these  will  not 
only  elucidate  the  nature  of  many  disorders,  but  also  point  out  a 
<:la8s  of  sympfoms  which  will,  I  am  confident,  afford  essential 
diagnostic  signs  in  diseases  of  the  heart. 

Thus  the  function,  which  I  haved  enominated  the  nntsculo- 
rardiac^  and  which  is  employed  by  the  economy  for  increasing 
the  quantity  of  blood  within  tlie  heart,  I  will  now  endeavour  to 
show,  performs  an  essential  sliare  in  the  diseased,  as  well  as  in 
the  healthy  condition  of  the  organs  of  circulation.  It  will  be 
also  shown  that  the  other  two  functions  are  of  no  less  import- 
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ance  :  the  pulmo-carcUac  function,  which  regulates  the  circula-  chap.  xir. 
tion  in  the  lungs  and  heart,  and  the  veno-puhnonary  function, 
which  receives  the  superabundant  venous  blood  that  cannot  find 
admission  into  the  pulmonic  heart. — It  is  to  these  functions  of 
the  muscles,  of  the  lungs,  and  of  the  venous  system,  that  we 
must  always  refer  in  order  to  explain  the  various  changes,  which 
are  almost  constantly  taking  place  in  the  distribution  of  the 
blood  whenever  the  functions  of  the  heart  are  disturbed. 

How  could  it,  indeed,  have  been  expected  that  the  phenomena  importance 

'  ^  ^  ^  ^         ^  ot  a  know- 

of  the  numerous  disorders  to  which  the  heart  is  subject,  could  have  ledge  of  the 
been  understood  until  the  precise  nature  of  its  healthy  structure  structure. 
and  functions  had  been  pointed  out?  It  is  only  by  an  acquaint- 
ance with  the  natural  phenomena  of  the  functions  of  different 
organs  of  the  body,  that  any  satisfactory  explanation  can  be 
given  of  their  morbid  conditions  ;  whilst,  at  the  same  time,  it 
ought  to  be  recollected,  that  both  the  healthy  structure  and  func- 
tions of  organs,  have  been  often  revealed  by  observations  made 
on  their  diseases. 

I  may  also  take  this  opportunity  of  impressing,  more  especially 
upon  the  junior  members  of  the  profession,  the  great  importance 
to  be  derived,  both  from  anatomy  and  physiology,  in  prosecuting 
all  pathological  researches,  and  the  constant  reference  which 
should  be  made  both  to  the  natural  structure  and  functions  of 
organs,  whenever  we  attempt  to  explore  their  changes  from  dis- 
ease. "  The  nature  of  the  body  is  the  principal  or  foundation 
on  which  all  the  reasoning  of  physic  is  built."  Here,  too,  I  Hippocrates, 
may  allude  to  the  impediment  which  has  so  often  obstructed  the 
progress  of  medical  science  from  the  attempts  that  have  too  often 
been  made  to  divide  it  into  separate  branches :  such  unphilo- 
sophical  and  narrowed  views  have  greatly  contributed  to  lower 
in  public  estimation,  and  depreciate  the  value  of,  a  profession, 
the  comprehensive  knowledge  of  which  is  calcuhxted  to  confer 
the  greatest  blessings  on  the  human  race. 

Though,  as  I  have  said,  the  morbid  changes  of  the  different  The  func- 

...  ^       ^  .,,.  .     tional  dis- 

tissues  winch  compose  the  heart,  or,  m  other  words,  its  organic  eases  of  the 
diseases,  have  already  been  rigidly  investigated  by  many  dis- 
tinguished pathologists  ;  yet  of  those  disorders  wherein  there  is 
no  apparent  change  of  structure,  and  where  only  the  functions  their  imi.ort- 
of  the  central  organ  of  the  circulation  are  disturbed,  little  has  '^"^"' 
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Chap.  XII.  bccD  noticed  by  those  who  have  professedly  treated  of  the  dis- 
eases of  this  important  organ.  Now  one  of  the  objects  which  I 
am  desirous  to  accomplish  in  this  work,  is  to  elucidate  and  ex- 
plain these  functio7ial  diseases,  and  to  point  out  the  treatment  by 
which  they  may  be  relieved  ;  being  fully  persuaded  that  the 
functions  of  the  heart  are  liable  to  various  disorders,  the  know- 
ledge of  which  will  be  of  essential  importance  in  the  healing  art. 
And  though  it  is  a  too  general  opinion  that  the  organic  diseases 
of  the  heart  are  not  remediable,^  yet  the  numerous  ailments  in 
which  there  is  merely  some  functional  disturbance,  I  may  with 
confidence  affirm,  are,  most  of  them,  and  certainly  as  much  as 
the  diseases  of  any  other  organ,  within  the  control  of  medical 
treatment. 
Their  fre-  Disorders  of  the  heart  are,  I  am  convinced,  more  frequent 

quency.  i  •  n  i       t/« 

than  IS  usually  supposed,  it  we  may  venture  to  draw  any  gene- 
ral conclusions  from  all  that  has  been  said  in  medical  writings 
as  regards  the  frequency  of  these  diseases,  it  would  appear  that 
they  were  not  so  very  common  ;  those  only  having  been  minutely 
described  in  which  the  symptoms  had  acquired  an  aggravated 
character,  and  some  of  the  heart's  structures  had  been  materially 
changed.  But  when  we  take  into  consideration  all  its  functional 
diseases,  and,  likewise,  the  fact  that  there  is  scarcely  any  serious 
malady  of  the  whole  frame  in  which,  during  some  period  of  its 
duration,  the  heart  is  not  more  or  less  affected,  it  must  be  ad- 
mitted that  such  maladies  are  much  more  frequent  than  is  usually 
supposed. 

"  There  is  an  order 
Of  mortals  on  tho  earth  who  do  become 
Old  in  their  youth,  and  die  ere  middle  jme, 
Without  the  violence  of  warlike  death  ; 
Some  perishing  of  plcaHurc — some  of  study — 
Some  worn  with  toil — some  of  mere  wcarincHS — 
Some  of  dincixe.  and  some  insanity — 
And  sinne  of  wUlu-r'd  (tr  of  hrokni  hairft  ,• 
For  thin  latt  it  a  maUidy  which  iUiys 
More  thnv  arc  uumhn-'d  in  tlw  lixl  of  fate  ,- 
Hyron.  Takintj  all  xhainn,  and  hmrituj  vuniy  uatwt." 

That  disturbancps  in  the  heart's  functions  arc  very  frequent, 

'  "  CompUiDtii  of  the  heart  ought  to  ho        Rrare.  may  yet  be  so  remedied  an  to  permit 
p1ar*Hl  nmonfc  thoHeaffcctinnx  which,  harini;         of  a  long  oxintcnco." — Amuiai,. 
rarrittd  puticntii  rui  near  ax  poKnihle  to  the 
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there  is  surely  no  need  of  any  other  evidence  than  a  knowledge   chap.  xii. 
of  the  numerous  changes  which  take  place  in  the  arterial  pulse  ; 
such  changes  always  indicating  some  corresponding  alteration 
in  the  movements  of  the  heart.    It  is,  therefore,  remarkable  that.  The  heart's 
while  the  attention  of  most  pathological  inquirers  has  been  assi-  negiecS 
duously  directed  to  the  detection  of  changes  in  the  arterial  pulse 
when  investigating  every  disease  of  the  body,  yet  that  they  have 
seldom  deemed  it  necessary  to  examine  into  the  condition  of  the 
heart  itself,  although  they  must  have  been  aware,  at  the  same 
time,  that  the  arterial  pulse  is  felt  for  no  other  purpose  than  to 
acquire  information   on  the  state  of  the   central  organ  of  the 
circulation.     Indeed,  I  have  a  strong  conviction  that  the  habit 
of  examining  the  arterial  pulse,  in  place  of  the  beats  of  the 
heart,  has  been  a  fruitful  source  of  error  in  the  practice  of 
medicine.     It  may  not   be  unworthy  of  notice,   as  a  curious  attention 
fact,  that  the  Chinese,  of  whose  progress  in  medical  science  we  the  Chinese. 
know  so  little,  when  exploring  the  condition  of  a  patient,  place 
the  hand  or  ear  on  the  region  of  the  heart,  besides  feeling  the 
radial  pulse. 

The  various  interruptions  which  the  heart's  action  must  sus-  They  excite 
tain  from  the  habits  and  passions  of  mankind,  render  it  not  sur-  other  organs, 
prising  that,  from  the  influence  of  tbe  blood  on  every  organ,  the 
heart  should  not  only  be  itself  the  seat  of  many  diseases,  but 
also  that  it  should  become  the  exciting  cause  of  disturbances 
in  other  organs.  Every  movement  of  the  body — every  mental 
excitement — every  disorder  in  the  respiratory  and  digestive  ap- 
paratus— every  disturbance  of  the  nervous  system,  causes,  as  I 
have  already  observed,  some  alteration  in  the  action  of  the 
heart.  The  various  irregularities  and  unequal  distribution  of 
the  blood,  which  inevitably  result  from  these  changes,  cannot 
fail,  ultimately,  to  create  derangement  of  structure,  as  well  as 
disturb  the  function  of  those  organs  whose  circulation  has  been 
disordered. 

"  Few  children  perish  from  diseases  of  the  heart ;  but  the 
proportion  of  the  old  who  suffer  from  diseases  of  the  organs  of 
circulation,  is  very  great.  It  seldom  happens  that  the  heart  and 
large  blood-vessels,  in  those  who  are  far  advanced  in  years,  are 
perfectly  healthy."  Andrai 
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Chap.  XII.  Diseases  of  the  heart  may  be  coiisidovetl  almost  exclusively 
Diseas^of  Confined  to  the  human  race.  In  domestic  animals,  which  are 
confhSd'to  iii^ch  cxposcd  to  inordinate  muscular  exertions,  such  as  the  horse, 
mankind.       the  heart  is  frequently  found  diseased ;  but  in  wild  animals, 

diseases  of  the  vascular  svstem  have  seldom  or  never  been  ob- 

served. 
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CHAPTER  XIII. 

THE  PHENOMENA  AND  CAUSES  OF  THE  DISEASES  OF  THE  HEART. 

The  differences  in  the  quantity  of  the  blood;  differences  in  the  capacity  of  the 
heart's  cavities ;  differences  in  the  structure  and  functions  of  the  pulmonic 
and  systemic  hearts;  cardiac  congestion;  its  nature^  causes,  and  pheno- 
mena; disorders  of  the  heart  from  a  diminution  of  hlood;  from  atmos- 
pheric changes  ;  from  alterations  in  the  qualities  of  the  hlood. 

Of  the  various  causes  of  diseases  of  the  heart,  by  far  the  most  changes  in 
frequent,  though  hitherto  the  most  unsatisfactorily  explained,  of  buToTin 
are  those  in  which  there  takes  place  a  change  in  the  quantity  of '  ^  ^^^^' 
blood  within  the  cavities  of  the  heart.     To  this  condition  of  the 
central  organ  of  the  circulation  our  inquiries  will  be  particularly 
directed,  as  it  is  one  which  either  precedes  or  accompanies  almost 
every  disease  of  the  heart,  and,  above  all,  as  it  is  a  morbid  con- 
dition which  is  quite  within  the  reach  of  medical  treatment. 

When,  from  whatever  cause,  an  increase  in  the  quantity  of  Cardiac  con- 

^  ^        ^     '         ^         ^  '    '  ^  i  i  i  •      gestion  de- 

blood  m  the  heart  s  cavities  has  taken  place,  beyond  a  certain  fined; 
limit,  and  when  they  have  no  longer  the  power  to  empty  them- 
selves sufficiently,  the  heart  may  then  be  considered  to  be  in  a 
state  of  congestion.     The  common  expressions  of  a  "  full  heart," 
or  of  a  "  heart  ready  to  burst,"  are  pathologically  correct. 

Congestion  of  the  heart  may  be  produced  either  from  the  exit  its  causes. 
of  the  arterial  blood  being  impeded ;  the  influx  of  the  venous 
blood  accelerated ;  or  from  the  muscular  powers  of  the  heart 
being  incapable  of  sufficiently  emptying  the  different  cavities. 

On  all  occasions  when  there  is  a  temporary  increase  in  the 
influx  of  the  venous  blood  into  the  right  heart,  and  at  the  same 
time  a  diminished  efflux  of  the  arterial  blood  from  the  left  heart, 
the  pulmonary  vessels,  as  has  been  shown,  possess  the  power  of  see  p.  88. 
receiving  a  portion  of  such  superabundant  blood,  as  cannot  gain 
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Chap.  XIII.  entrance  into  the  cavities  of  both  hearts  ;  but  when  the  accumu- 
lation  becomes  so  great,  that  no  more  blood  can  be  admitted 
even  into  the  pulmonary  vessels,  without  over-distending  them 
to  such  a  degree  as  to  prevent  the  bronchi  from  receiving  the 
necessary  quantity  of  air  for  oxygenating  the  blood,  then  such 
superabundant  blood  stagnates  in  the  venous  system,  and  re- 
mains there  as  in  a  reservoir,  until  the  excited  heart  is  able  to 
receive  and  restore  it  into  the  general  circulation. 
Illustrated  by      The  Condition  of  the  heart,  when  in  a  state  of  congestion,  is 
on^Hvi'^g^"  ^    distinctly  shown  by  experiments  that  have  been  made  on  living 
animals ;        animals,  and  also  by  observations  on  the  varied  phenomena  of 
disease. 

On  opening  the  thorax  of  animals  that  had  been  hanged  or 
drowned,  Coleman  found  "  the  right  auricle  and  ventricle  com- 
pletely gorged  with  blood  ;  and  no  contraction  of  the  auricle  took 
{Lectures  on    placc,  on  thc  application  of  a  stimulus,  until  a  vein  was  opened, 
iiystcm'h^^  ^nd  somc  blood  allowed  to  escape ;  in  a  few  months  after  which, 
igj^f  ^^'^^''°'  on  the  stimulus  being  again  applied,  the  auricle  contracted." 

In  numerous  experiments  on  animals  which  were  hanged  or 

drowned,  Reid  found  that  there  was  congestion  in  the  pulmonic 

(See  Edin-     heart,  and  that  venesection,  soon  after  the  heart  ceased  to  beat, 

andchir!      ^t  oncc  rcHeved  the  pulmonic  ventricle  and  excited  its  pulsa- 

fssG)"''        tions.     It  is  perfectly  well  known  that  horses,  when  they  have 

been  so  severely  galloped  as  to  fall  down  apparently  lifeless,  are 

speedily  recovered  by  the  abstraction  of  some  blood  from  a  vein. 

and  hv  the  The  phenomena  of  a  congested  heart  are  no  less  forcibly  illus- 

|ihenomenaof  i    •         i       i 

diueaiH;.         tratcu  \w  the  human  body. 

Caw.  A  lady,  much  agitated,  walked  a  considerable  distance  more 

quickly  than  usual.  Her  breathing  became  so  oppressed,  and 
the  beatings  of  the  heart  so  violent,  that  she  was  taken  into  an 
adjacent  dwelling,  where  she  was  bled  in  the  arm,  by  which 
treatment  she  obtained  immediate  relief. 

Even  an  artificial  state  of  congestion  has  been  contrived  for 
tlie  purpose  of  simulating  disease  of  the  heart.  Of  this  two  re- 
markable examples  are  narrated  of  French  conscripts.  In  one 
of  them  the  congestion  was  caused  by  tying  a  thin  cord  round 
the  nock  so  tightly  as  to  be  concealed  by  the  folds  of  the  skin  ; 
in  thc  other  a  ligature  was  drawn  very  tightly  round  tlie  upper 
part  of  each  arm.     In  both  cases  thc  impulse  of  the  heart  was 


PHENOMENA  AND  CAUSES.  135 

much  increased ;  the  countenance  became  purple  and  swollen  ;  chap.  xiii. 
these  symptoms  disappeared  on  the  removal  of  the  ligatures.        DictiorTdes 

A  woman,  who  was  hanged  until  she  was  supposed  to  be  life-  ^'^*^'^<^^*  ^''''^- 
less,  recovered  after  a  copious  venesection. 

There  are  also  many  instances  of  persons  with  organic  affec- 
tions of  the  heart  who  have  expired  from  an  over-distention  of 
its  cavities,  caused  by  some  violent  exertion. 

A  gentleman  with  a  diseased  heart  ran  quickly  to  overtake  a 
coach,  and,  almost  immediately  after  getting  into  it,  he  expired. 
A  clergyman,  who  had  long  suffered  from  a  disordered  circula- 
tion, when  in  the  pulpit,  and  passionately  exhorting  his  congre- 
gation, he  dropped  down  lifeless ! 

The  effects  of  congestion  of  the  heart  may  not  be  inaptly  Analogy  of 

T,i,.T  i/»ii  1  1  cardiac  con - 

compared  to  what  is  observed  oi  other  muscular  organs,  when  gesUontoa 
exposed  to  an  excess  of  iheir  natural  stimulus,  and  at  the  same  Ulne*^'^'^  ^* 
time  are  over-distended,  as  in  a  retention  of  the  urine  in  the 
bladder.  The  urine,  which  is  the  natural  stimulus  of  that  viscus, 
if  collected  in  a  moderate  quantity,  causes  it  to  contract ;  but, 
if  the  quantity  be  increased  beyond  a  certain  limit,  the  power  of 
evacuation  is  then  diminished.  There  are  persons,  in  whom  the 
contractile  power  of  the  bladder  has  been  so  much  enfeebled, 
from  some  accidental  over-distention,  that  they  have  long  after- 
wards been  able  to  expel  only  a  small  portion  of  its  contents,  a 
certain  quantity  always  remaining  in  the  bladder  which  could 
only  be  removed  by  a  catheter. 

The  mode  of  relieving  both  these  organs,  the  heart  and  the  Both  treated 
urinary  bladder,  when  in  a  state  of  over-distention,  is  also  principle, 
effected  chiefly  on  the  same  principle  ;  as  by  evacuating  the 
bladder  by  artificial  means,  its  muscular  coat  is  afterwards  en- 
abled to  perform  its  functions,  and,  by  abstracting  some  blood 
by  venesection,  the  over- distended  cavities  of  the  heart  are  en- 
abled afterwards  to  avert  any  undue  accumulation  of  blood. 

Though  this  analogy  of  a  congestion  of  blood  in  the  heart  to  The  analogy 
a  retention  of  urine  be  true,  the  heart  being  considered  simply  ^^'^^"^ 
as  a  muscular  reservoir,  there  are  other  circumstances  and  other 
phenomena  to  be  explained,  when  this  organ  is  in  a  congested 
state  ;  all  of  which  arise  from  the  more  complicated  mechanism 
and  peculiar  functions  of  the  heart,  not  only  in  receiving,  but 
also  in  mixing  the  venous  blood  ;  in  giving  a  special  direction  to 
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Phenomena 
of  cardiac 
congestidn 
explained. 


Chap  xiii.  its  different  currents  ;  and  in  ejecting  the  systemic  blood  into  the 
arteries. 

But,  as  I  have  before  said,  whenever  it  happens  that  a  dis- 
turbance in  the  circulation,  caused  by  an  increase  of  the  blood 
within  the  heart,  becomes  such  as  that  it  cannot  be  relieved  by 
those  means  possessed  by  the  system,  or,  to  use  the  language 
of  the  schools,  when  the  powers  of  the  vis  conservatrix  naturcn 
are  insufficient  for  that  purpose,  the  heart  may  then  be  properly 
said  to  be  in  a  state  of  congestion. 

To  cause  this  condition  of  the  heart,  it  is  clear  that,  whatever 
may  be  the  ultimate  effect  of  the  musculo-cardiac  function  on 
the  systemic  circulation,  there  cannot  be,  from  the  position  and 
structure  of  the  aortic  valves,  in  the  first  instance,  any  reflux  of 
the  arterial  blood  into  the  left  ventricle,  at  least  in  the  healthy 
state  of  the  organ. 

The  congestion  must  commence  in  the  right  heart,  into  the 
auricle  of  which  the  stream  of  venous  blood  is,  from  the  muscu- 
lar contractions,  poured  out  with  an  increased  velocity.  From 
the  right  auricle  the  venous  blood  will  next  pass  with  an  in- 
creased impetus  into  the  right  ventricle,  .ind  thence  into  the 
pulmonary  artery,  in  whose  branches  it  will  accumulate  until 
the  quantity  becomes  such  as  the  pulmonary  vessels  cannot  re- 
ceive. 

Tlie  pulmonary  artery  being  now  gorged  with  blood,  none  or 
scarcely  any  of  its  contents  can,  from  tlie  mechanism  of  the 
valves,  regurgitate  into  the  right  ventricle,  so  that  when  the 
right  ventricle  becomes  fully  distended,  and  cannot  force  any 
more  blood  into  the  pulmonary  artery,  the  venous  blood  must 
then  regurgitate  into  the  right  auricle,  and  stagnate  in  the 
venous  system. 

The  pulmonary  arteries  being  thus  distended,  the  circulation 
of  the  blood  in  the  pulmonary  capillaries  must  necessarily  be 
proportionally  retarded  ;  so  that  the  velocity  of  the  blood  in  the 
pulmonary  veins  will  then  bo  diminished,  ;ind  there  will,  at  tlie 
same  time,  be  a  cjorrespondiiig  diininulion  in  ilic  momentum  of 
the  systemic  blood. 

Hitherto  1  have  been  considering  tiie  condition  ot"  tlu;  heart, 
when  congestion  lias  not  advanced  beyond  what  may  be  con- 
sidered its y?rsf  degree  ;  l>ul,  when  it  pn^eecds  further,  important 
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The  f)iUii  ff- 
fcvi*  of  COIl- 


PHENOMENA  AND  CAUSES.  137 

changes  then  take  place,  both  in  the  circulating  and  respiratory  cuap.  xiii. 
apparatus — changes  which  cause  those  disturbances  that  create 
the  most  alarming  symptoms,  and  which  in  some  instances  even 
prove  fatal. 

On  a  former  occasion  I  observed  that,  by  an  undue  exercise 
of  the  musculo-cardiac  function,  serious  injuries  were  sometimes 
inflicted  on  the  heart's  structures ;  the  congestion  from  such 
violent  muscular  efforts  causing  the  valvular  apparatus  to  be 
lacerated,  the  columnce  to  be  torn,  and  in  other  instances  the 
parietes  of  the  heart  and  aorta  to  burst. 

A  man  fell  from  a  great  height  and  was  taken  up  lifeless ;  on  Cases. 
examining  the  body,  the  pericardium  was  found  gorged  with 
blood,  which  had  escaped  through  fissures  both  in  the  right 
auricle  and  ventricle. 

Another  man  fell  from  a  height,  upwards  of  forty  feet,  and 
died  in  an  hour.  The  mediastinum  was  filled  with  blood,  and 
there  were  two  fissures  at  the  commencement  of  the  descending 
aorta,  through  which  the  blood  had  escaped. 

A  youth  playing  very  eagerly  at  tennis  was  suddenly  seized 
with  a  "  reeling  "  in  the  head,  difficulty  of  breathing,  and  syn- 
cope. He  suddenly  expired  some  years  afterwards,  having, 
during  the  intermediate  period,  suffered  from  a  disordered  state 
both  of  the  pulmonary  and  circulating  apparatus.  It  was  dis- 
covered, that  his  death  had  been  caused  by  the  bursting  of  a 
small  aortic  aneurism  within  the  pericardium,  which  had  doubt- 
less arisen  from  the  over-exertion  he  made  at  the  beginning  of 
the  illness,  producing  such  a  degree  of  congestion  as  to  injure 
the  coats  of  the  aorta. 

No  less  severe  are  the  changes  which  congestion  of  the  heart,  state  of  the 
caused  by  violent  muscular  efforts,  sometimes  produce  on  the  organs, 
respiratory  apparatus.  When  the  pulmonary  vessels  are  so 
loaded  with  blood  that  there  is  a  considerable  diminution  in  the 
capacity  of  the  bronchi,  the  circulation  in  the  pulmonary  capil- 
laries becomes  extremely  languid,  or  the  blood  may  stagnate,  so 
that,  besides  a  great  degree  of  dyspnoea,  or  embarrassment  in 
breathing,  there  is  frequently  ha3morrhage  from  the  bronchial 
vessels,  which  is  sometimes  so  profuse  as  to  cause  syncope  and 
oven  suffocation. 

A  lady,  when  walking  through  a  field,  where  some  cattle  were  cana 
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Chap.  XIII.  grazing,  was  pursued  by  them ;  the  exertion  she  made  to  save 
herself,  and  the  excitement  were  so  great,  that  a  short  time  after- 
wards she  expectorated  a  large  quantity  of  blood,  and  continued 
to  suffer  from  a  disordered  circulation  for  many  years. 

Another  lady  expired  during  the  agony  of  childbirth  ;  on  ex- 
amining the  tliorax,  the  lungs  were  found  throughout  gorged 
with  blood. 

Similar  effects  are  frequently  produced  by  rowing  and  running 
races ;  persons  being  often  induced,  under  such  circumstances,  to 
make  exertions  beyond  their  "condition." 

Indeed,  the  state  of  the  respiratory  function  in  cardiac  con- 
gestion indicates  a  corresponding  state  of  the  pulmonary  circu- 
lation, the  breathing  being  quickened  consisting  of  very  incom- 
plete expirations  and  short  inspirations,  the  engorged  state  of 
the  lungs  admitting  into  the  bronchi  but  a  comparatively  small 
quantity  of  atmospheric  air. 

The  same  phenomena  are  observed  in  animals.  A  horse  fell 
down  lifeless  after  a  violent  gallop  ;  the  lungs  were  found  to  be 
completely  gorged  with  blood,  so  as  to  resemble  liver,  whilst  the 
heart's  cavities  were  perfectly  empty.  In  other  instances  the 
efforts  to  respire  have  been  in  these  animals  so  great,  from  the 
engorgement  of  the  lungs,  as  to  lacerate  the  diaphragm,  and 
even  squeeze  some  of  tlie  abdominal  viscera  into  the  thoracic 
cavity. 

Congestion  of  the  heart  may  also  be  produced  by  other  causes 
besides  inordinate  muscular  exertions.  The  injurious  effects  of 
violent  mental  emotions,  the  suppression  of  periodical  discharges, 
changes  in  the  density,  temperature,  and  chemical  qualities  of 
the  atmosphere  as  well  as  the  agency  of  many  vegetable  and 
mineral  su]>stances,  all,  as  will  subsequently  be  fully  explained, 
disturb  the  functions  of  the  heart,  causing  changes  in  the 
ipiantity  of  its  blood.  A  congested  condition  of  the  heart  may 
likewise  arise  from  alterations  in  the  form  of  its  cavities,  or  of 
the  great  vessels  emerging  from  them,  or  from  nrlilicially  ob- 
structing an  arterial  trunk. 

The  cavities  of  tlie  licart  liaving  become  congcsltid,  we  are 
next  led  to  inqiiirc  into  tlic  state  of  the;  circulation  of  the  coru- 
nanj  vessels, — the  nutrient  arteries  of  the  lieart  itself;  for,  as 
has  been   already  shown,    the    cffircts   of  tlic    iiiuscido-cardiac 


Congestion 
Hiises  from 
▼ariouH 
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function  are  not  only  to  increase  the  quantity  of  blood  within  chap.  xiii. 
the  cavities  of  the  heart,  but  also  to  increase  the  flow  of  blood 
into  all  those  arteries  which  are  not  compressed  by  the  contrac- 
tions of  the  adjacent  muscles.  The  circumstance  that  the  coro- 
nary arteries  arise  from  the  aorta  on  the  distal  side  of  the  semi- 
lunar valves  renders  it  evident  that  these  vessels  must  partici- 
pate in  every  change  of  the  circulation  of  the  blood  in  that  part 
of  the  aorta.  Their  orifices  being  so  large,  in  proportion  to  the 
calibre  of  the  vessels,  having  a  trumpet  shape,  they  are  thus 
admirably  calculated  for  receiving  both  the  stream  of  blood 
passing  directly  from  the  left  ventricle  into  the  aorta,  during  the 
systole  of  the  ventricle,  and  also  for  receiving  the  retrograde 
current,  when  the  semilunar  valves  are  closed  during  the  dia- 
stole of  the  left  ventricle. 

The  circulation  in  the  coronary  veins  will  also  be  more  or  less  Coronary 
influenced  by  changes  in  the  quantity  of  blood  which  is  in  the  gested!'*'" 
heart's  cavities,  as  well  as  by  the  congested  state  of  the  coronary 
arteries  ;  as  the  great  coronary  vein  opens  directly  into  the  right 
auricle,  the  flow  of  its  blood  into  the  auricle  will  be  impeded  in 
proportion  as  that  cavity  is  congested. 

Such  an  over-distended  state,  both  of  the  coronary  arteries  Pathological 

'      ,  "^  inferences. 

and  veins,  must  undoubtedly  give  rise  to  some  of  those  peculiar 
symptoms  which  accompany  a  congested  heart ;  and  it  is  by  no 
means  improbable  that,  in  many  cases  of  cardiac  congestion, 
after  the  superabundant  blood  has  been  removed  from  the  heart's 
cavities^  a  congestion  of  the  coronary  vessels  may  continue,  and 
ultimately  cause  diseased  changes  in  the  muscular,  as  well  as  in 
other  tissues  of  the  heart. 

In  conclusion,  I  may  briefly  recapitulate,  that  the  explana-  Nature  of 

'  "^  .   .  congestion 

tion  which  has  been  off'ered  of  the  condition  of  the  heart,  when  illustrated  by 
in  a  state  of  congestion,  accords  with  the  physiological  symptoms 
accompanying  it ;  with  the  appearances  which  have  been  ob- 
served in  the  congested  hearts  of  living  animals,  and  with  the 
artificial  means  by  which  the  congestion  can  be  relieved. 

Is^,  Of  the  physiological  symptom,s  which   accompany  con-  the  physioio- 

■  •  .1  ,       ,    '^  •  '  '  •       l^       •  1  r   J.1       gical  synip- 

gestion,  the  most  strikmg  is  an  increase  in  the  impulse  oi  tlie  toms  which 
heart,  and  a  corresponding  diminution  in  the  force  of  the  arterial  congStE 
pulse, —  the  increased  impulse  of  the  heart  being  caused  by  the 
additional  effort  necessarily  made  to  empty  itself  of  the  accu- 
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Chap.  xin.  miiLated  blood, — and  the  diminution  in  tlic  force  of  the  arterial 
pulse  arises  from  the  diminished  power  of  the  heart  to  circulate 
the  blood,  with  its  proper  impetus,  through  the  arterial  system. 

ancSKving      2^/_y,  When  the  heart  has  become  congested  in  animals,  from 

ammais.  and  hanging  or  drowning,  the  congestion  in  the  cavities  of  the  right 
heart  is  very  apparent ;  and  when  the  congestion  is  such  as  to 
impede  the  action  of  the  heart  altogether,  the  abstraction  of 
some  venous  blood  has  the  immediate  effect  of  restoring  the 
heart's  movements. 

the  means  of       'idlv.  The  effect  of  vcnesection  in  relievinsf  cardiac  consces- 

relievmg  it.         ^  •^'  ^  °  ^  o 

tion  is  also  confirmatory  of  the  explanation  which  I  have  now 
given  of  this  condition  of  the  heart.  No  sooner  is  a  quantity 
of  blood  abstracted  from  a  vein,  than  the  arterial  pulse  begins 
to  acquire  additional  vigour^  and  the  impulse  of  the  heart  to 
diminish :  the  increased  vigour  acquired  by  the  heart  being 
always  in  proportion  to  the  diminished  action  of  the  arteries. 
But  if  the  depletion  be  carried  further,  then  the  vigour  both  of 
the  arterial  and  cardiac  pulse  is  lessened,  and  finally  a  state 
of  syncope  may  supervene. 

Effects  of  Changes  in  the  Qualities  of  the  Blood  upon  the  Heart, 

Diseases  of         Howcvcr  much  the  action  of  the  heart  may  be  changed  by 
from  changes  diffcreuccs  iu  the  quantity  of  the  blood,  to  a  far  greater  degree 
iiiihebiuod;  ^^^  -^j.  fuijc^ious  Jisturbcd  by  cliangcs  in  the  qualities  of  the 
blood,  as  these  changes  cause  many  of  the  heart's  maladies. 

The  increased  action  of  the  heart  in  fevers,  the  disturbed  state 
of  its  functions  in  chlorotic  patients — in  those  suffering  from 
jaundice,  scurvy,  and  cachectic  diseases — in  persons  whose  con- 
stitutions have  been  much  debilitated,  and  likewise  in  malfor- 
mations, are  all  examples  of  disturbances  in  the  licart  caused  by 
changes  in  tlie  (jualitics  of  the  blood.  Such  changes  in  the 
ipialities  of  the  blood  are  not,  however,  limited  to  causing 
changes  in  the  heart's  functions  alone,  but  produce  a  variety  of 
disturbances  in  the  different  organs  and  systems  of  organs,  more 
especially  in  the  cerebro-spinal  and  respiratory  systems,  as  well 
as  in  the  organs  of  incretion  and  of  excrcition. 
inUio  A^utic  The  changes  of  the  blood  in  Asiatic  cholera  affect  greatly  the 
action  of  the  lieart.     The  escape  of  the  serous  part  of  it  into  the 
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alimentary  canal,  and  the  extreme  thickness  of  what  remains  in  chap.  xiti. 
the  veins,  render  its  circulation  very  difficult,  and  cause  that 
congestion  in  the  heart,  as  well  as  in  the  portal  system,  which 
forms  such  remarkable  features  in  that  fearful  malady. 

The  colour  of  the  venous  blood,  which  is  artificially  evacuated 
in  inflammatory  diseases,  shows  how  much  the  disordered  state 
of  the  circulation  in  these  ailments  depends  on  the  condition  of 
the  vital  fluid. 

The  state  of  the  blood  itself,  as  well  as  the  action  of  the  heart, 
is  sometimes  changed  by  violent  mental  emotions^  so  that  the 
treatment  of  such  cases  ought  to  be  conducted  with  a  view  to 
restore  the  qualities  of  the  blood,  as  well  as  to  tranquillize  the 
action  of  the  heart. 

"  It  is  by  the  mental  emotions  of  the  mother  that  the  blood 
becomes  vitiated,  and  influences  the  growth,  health,  and  life  of 
the  foetus.  The  violent  passion  of  a  nurse  alters  the  milk  in 
such  a  manner,  that  the  infant's  health  is  deranged.  Anger  has 
such  an  influence  on  the  saliva,  that  the  bite  of  enraged  animals 
transmits  a  poisonous  fluid  into  the  wound."  (Bichat) 

Disorders  of  the  heart  are  also  caused  by  those  states  of  the  J^  exanthe- 

1TT1  ••  T  '  ^         ^   '     n  f»/»«  matous  dis- 

blood  that  give  rise  to  the  various  local  inflammatory  anections,  eases; 
which  so  frequently  succeed  small-pox,  measles,  scarlatina,  and 
other  exanthematous  diseases.     Changes  in  the  blood  are  like- 
wise common  in  persons  afflicted  with  gout  and  rheumatism,  in  gout  and 
Specific  diseases,  such  as  scrofula,  scirrhus,  fungus  hgematodes,  scrofula,  &o.'; 
and  fungus  melanodes,  affect  likewise,  though  rarely,  the  struc- 
tures of  the  heart. 

I  have  already  observed  how  small  a  quantity  of  blood  is  re- 
quisite for  the  preservation  of  life.  The  vital  functions  would 
appear  to  be  carried  on  without  any  very  sensible  effect  on  the 
general  system,  when  the  qualities  of  the  blood  itself  are  greatly 
altered.  This  is  strikingly  exemplified  in  those  cases  of  malfor- 
mation of  the  heart,  where  the  arterial  and  venous  bloods  are 
mixed. 

Experiments  on  livina:  animals  have  shown  the  remarkable  from  sub- 

^         ,  ^  stances  mixed 

effects  which  may  be  produced  on   the  action  of  the  heart,  by  with  the 
artificially  mixing  different  substances  with  the  blood. 

The  effect  of  injecting  common  salt  into  the  sanguineous  sys- 
tem in  Asiatic  cholera — a  disease,  as  has  been  already  remarked, 
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Chap.  XIII.  wlierein  the  blood  is  greatly  changed,  and  the  action  of  the  heart 
stevJ^n  is  interrupted  from  its  vitiated  qualities,  is  a  striking  proof  of 
the  Blood.  |.jjg  influence  which  changes  in  the  blood  cause  on  the  functions 
of  the  heart.  Magendie  injected  a  pint  of  tepid  water  into  the 
veins  of  a  hydrophobic  patient,  who  was  in  a  hopeless  condition  ; 
"  his  mind,  which  was  in  a  state  of  rage  and  fury,  became  tran- 
quillized as  by  enchantment," 

The  fatal  eflfects  of  the  introduction  of  atmospheric  air  into 
the  cavities  of  the  heart,  through  a  vein,  has  long  been  known, 
and  has  been  frequently  employed  for  destroying  horses  ;  but  it 
has  only  of  late  years  been  ascertained,  that  the  accidental  en- 
trance of  air  into  the  wound  of  a  vein  in  the  neck,  made  during 
Diipuytren.  ^  surgical  Operation,  causes  almost  immediate  death.  The  fatal 
eflfects,  however,  are  not  produced  by  any  change  in  the  qualities 
of  the  blood,  but  probably  by  the  air  entering  into  the  right 
auricle,  there  acting  as  an  extraneous  matter,  and  causing  a 
mechanical  impediment  to  the  circulation  of  the  blood. 

Effects  of  Disturbances  of  the  Nervous  System  on  the  Heart. 
Heart  disor-        Qf  all  the  causcs  whicli  disturb  the  functions  and  create  dis- 

dered  by  the  ,  »p        . 

nervous  hjs-    ordcrs  iu  the  heart,  there  are  none  more  frequent  than  affections 
of  the  nervous  system. 

I  have  already  remarked,  that,  in  the  same  manner  as  diseases 
of  the  heart  cause  disorders  of  the  brain  and  spinal  cord,  so 
the  affections  of  the  cerebrospinal  system  are  frequently  the 
cause  of  diseases  in  the  heart.  We  have  a  striking  proof  of  dis- 
eases of  the  brain  causing  disturbances  of  the  heart  in  apoplexy, 
and  in  injuries  of  the  nervous  centres, — in  all  which  cases  re- 
markable alterations  take  place  in  the  heart's  functions.  Indeed, 
it  seems  to  me  extremely  probable  that  the  great  bodily  i)ain 
and  the  "shock"  occasioned  by  severe  accidents,  produce  their 
injurious  effects  by  primarily  disturbing  the  funclions  of  the 
central  org.an  of  the  circulation,  through  the  nicdiuiu  of  the 
nervous  system. 

This  reciprocal  influence  of  these  vital  organs  depends,  how- 
ever, on  two  very  different  causes, — one  from  the  synq)athy 
wliich  subsists  between  the  heart  and  brain  in  virtue  of  tlie  com- 
munication of  their  nerves,  and  llie  otlier  fr()m  the  influence  of 
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the  blood  upon  the  brain.     So  that  there  are  two  perfectly  dis-  chap.  xiii 
tinct  classes  of  those  affections  of  the  heart  which  depend  on,  or 
which  are  caused  by,  disorders  of  the  nervous  system. 

Effects  of  a  diminution  of  Blood  on  the  Heart. 

The  action  of  the  heart  is  changed  by  whatever  causes  a  He^rt  dis- 
diminution  in  the  quantity  of  its  blood ;  a  diminution,  however,  a'^^f^^nuJ'f™ 
seldom  takes  place  to  such  an  extent  as  can  properly  be  said  to  ^^  t)iood 
constitute  a  permanent  disease. 

Disturbances  of  the  heart  from  a  diminution  in  the  quantity 
of  its  blood  may  be  observed  in  those  who  have  suffered  from  a 
profuse  haemorrhage,  and  likewise  in  persons  of  an  enfeebled  in  anaemia, 
constitution,  in  whom  the  quantity  of  the  general  mass  of  blood 
is  below  the  common  standard. 

It  is  interesting  to  remark  to  what  an  almost  inconceivable  Extent  to 
extent  the  stream  of  arterial  blood  which  leaves  the  heart  can  gigj^ent^  of 
be  diminished  without  causing  any  very  considerable  effect  on  ^j^^^^y''! 

,        ,  .  diminished. 

the  general  system  ;  and  how  even  life  itself  can  be  in  some 
instances  sustained,  when  either  the  left  auriculo-ventricular 
or  aortic  orifice  is  so  much  contracted,  as  to  allow  only  a  very 
small  stream  of  blood  to  pass  through  them.  It  would,  indeed, 
appear  that  the  functions  of  all  the  most  important  organs  of 
the  body  may  be  imperfectly  performed,  or  they  may  be  even 
altogether  suspended,  without  destroying  life.  Thus  the  lungs 
have  been  often  found  very  extensively  disorganized,  admitting 
only  a  small  quantity  of  air ;  one  hemisphere  of  the  brain  has 
been  entirely  changed,  the  liver  greatly  diminished  in  bulk ; 
one  of  the  kidneys  completely  destroyed ;  the  stomach  able  to 
digest  but  a  small  quantity  of  food  ;  the  bowels  constipated  for 
many  weeks,  and  yet  such  changes  may  take  place  without 
causing  serious  injury  to  the  general  system.  So,  in  like  man- 
ner, the  heart  may  be  able  to  circulate  only  a  small  quantity  of 
blood,  or  the  blood  may  be  greatly  vitiated,  and  yet  life  will  not 
be  extinguished. 

The  effects  of  the  passions  on  the  heart  are  well  known,  and  influence  of 
allusions  to  their  influence  are  found  in  the  sacred  writings : —  otTtKeart 
"A  joyful  heart,"  says  Solomon,  "causeth  good  health,  but  a 
sorrowful  spirit  drieth  the  bones." 
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OiiAT.  XII [.  Those  persons  who  are  of  an  irritable  disposition,  or  who  are 
of  the  nervous  temperament^  generally  have  the  action  of  the 
heart  easily  disturbed  :  an  excitable  state  of  mind  is  a  very 
common  symptom  of  a  disordered  heart. 

may  either         The  efifccts  of  mental  emotions  on  the  circulation  are  very 

'diiniSiThe  different  according  as  the  mind  is  excited  or  depressed  by  them. 

acti.mofthe  jj-^  ^he  exliilaratinof  and  violent  emotions,  the  force  of  the  heart 

heart.  _  °  ' 

is  increased,  but  in  the  depressing  passions  its  power  is  dimin- 
ished. These  opposite  conditions  of  the  heart  are  marked  by 
corresponding  differences  in  the  circulation — the  increased  circu- 
lation being  accompanied  with  a  flushed  countenance,  wakeful- 
ness, restlessness,  headache,  and  fever ;  and  the  diminution  in 
the  heart's  action,  with  a  pallid  countenance,  sleep,  coma,  and 
stupor. 

It  is,  indeed,  extraordinary  to  what  degree  the  vital  powers 
appear  to  be  able  to  support  the  system  by  their  influence  on  the 
heart.  "  Courage  arises  out  of  the  consciousness  of  strength, 
and  a  person's  strength  is  in  proportion  to  the  activity  with 

Richeran.i.     wliicli  the  heart  propels  the  blood  towards  all  the  organs." 

The  lives  of  mariners  and  soldiers  afford  innumerable  ex- 
amples of  the  courageous  and  the  brave  undergoing  almost 
incredible  fatigue,  and  overcoming  apparently  insurmountable 
privations  and  difficulties. 

Case  It  is  told  of  Mulei  Moloc,  Emperor  of  Morocco,  that  "  he  was 

aroused  to  make  extraordinary  efforts  in  the  last  battle  which 
lie  fought.  Spent  with  disease  and  borne  on  a  litter,  perceiving 
his  troops  to  give  way,  though  very  nearly  in  his  last  agonies, 
he  threw  himself  out  of  the  litter,  rallied  his  army,  and  led  them 
on  to  the  charge,  which  ended  in  a  complete  victory  to  his  party  I 
He  had  no  sooner  broiiglit  his  men  to  the  engagement,  than, 
finding  hiinsclf  utterly  spent,  he  was  replaced  upon  the  litter, 
and,  laying  his  finger  on  his  mouth  to  enjoin  secrecy  to  his 
officers  wlio  stood  around  him,  he  died  a  few  moments  after  in 

Xti'r       that  posture." 

No  less  powerful  is  the  influence  of  tlie  passions  in  subjugat- 
ing disease,  of  which  medical  writings  afford  many  examples. 

c,^  An   officer,  on  board  Lord  Howe's  shij),  had  been  for  some 

time  confined  to  his  bed  from  a  severe  attack  of  gout ;  but  on 
the  1st  of  June,  tliat  memorable  day,  when  they  were  preparing 
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for  action,  he  rose  from  his  bed,  fought  gallantly,  and  never  chap.  xiir. 
afterwards  suffered  from  gout. 

"A  gouty  person  who  was  condemned  to  lose  his  head,  as 
they  carried  him  out  in  order  to  be  executed,  received  the  un- 
expected news  of  his  pardon,  which  had  so  remarkable  an  effect 
upon  him,  that,  although  he  was  quite  exhausted  with  the  pain 
of  the  gout,  and  had  lost  the  use  of  every  limb,  yet  he  got  up  on 
his  legs  immediately,  and  walked  with  remarkable  quickness 
and  agility  ;  and  he  lived  many  years  after  without  having  the 
least  touch  of  the  disorder."  Van  Swieten. 

The  effects  of  mental  emotions  are  likewise  strikingly  mani- 
fested in  those,  who  possess  a  power  within  themselves — a  pecu- 
liarity in  their  moral  constitution,  which  enables  them  to  with- 
stand, and  to  recover  from  wounds  and  injuries,  such  as  would 
be  fatal  to  those  of  an  opposite  temperament ;  to  resist  the  ravages 
of  disease,  and  even  to  prolong  life  itself. 

An  interesting  youth,  when  in  the  last  stage  of  pulmonary  case, 
phthisis,  expressed  a  great  desire  that  his  life  should  be  pro- 
tracted, until  he  became  of  age,  in  order  that  he  might  dispose 
of  his  property.  Contrary  to  the  opinion  of  all  around  him,  he 
expressed  the  utmost  confidence  that  his  wish  would  be  realized; 
and  he  felt  as  if  he  had  a  power  within  himself  to  prolong  his 
existence  until  the  wished-for  period  arrived.  The  requisite 
legal  deed  being  prepared  and  in  readiness,  when  the  hour 
arrived  that  he  reached  his  twenty-first  year,  he  with  a  firm 
hand  affixed  to  it  his  signature,  and  almost  immediately  after- 
wards expired ! 

Those  too,  I  have  said,  who  are  suffering  from  disease  of  a 
decidedly  fatal  character,  but  who  have,  notwithstanding,  full 
confidence  in  their  ultimate  recovery,  will  often  linger,  it  is  well 
known,  under  severe  bodily  affliction  much  longer  than  the 
desponding  or  hopeless  sufferer. 

This  influence  of  the  mind  in  sustaining  the  heart's  action  is 
also  strikingly  exemplified  in  women  during  parturition.  Though 
they  may  often  express  great  fear  and  apprehension  of  their  ap- 
proaching confinement,  and  even  augur  fatal  consequences,  yet, 
when  the  period  arrives,  it  is  very  extraordinary  to  witness  the 
confidence  which  they  suddenly  acquire,  and  the  courage  with 
which  they  endure  all  the  sufferings  and  agonies  of  childbirth  ; 

K 


146 


THE  DISEASES  OF  THE  HEART. 


Chap.  XIII.  and  no  sooner  does  the  infant  come  into  the  world,  than  the 
mother,  elated  with  joy,  at  once  forgets  all  her  past  sufferings, 
and  clings  with  rapture  to  her  child. 
The  influence  The  influence  of  the  exciting  passions  on  the  heart  is  not  only 
permanent,  temporary,  but  is  sometimes  so  violent  as  to  create  a  permanent 
disturbance  in  the  circulation  :  many  instances  are  recorded  by 
historians,  as  well  as  by  medical  writers,  where  the  action  of  the 
heart  has  been  so  greatly  changed  from  a  violent  emotion  as 
suddenly  to  destroy  life.  Even  joy — which  has,  when  moderate, 
such  a  benign  influence  upon  the  system — when  excessive,  has 
been  frequently  known  to  prove  fatal. 

A  criminal  who  was  condemned  to  death,  on  receiving  unex- 
pectedly the  intelligence  of  his  pardon,  suddenly  expired. 

"  A  young  Russian  nobleman  was  made  prisoner  by  a  tribe  of 
Tartars.  He  was  the  only  son  of  a  fond  mother,  who,  on  re- 
ceiving the  intelligence  of  his  captivity,  was  plunged  into  the 
deepest  affliction.  Having  succeeded,  after  incredible  perils  and 
sufferings,  in  making  his  escape,  he  unexpectedly  arrived  at  his 
mother's  abode,  and,  on  entering  the  room  where  she  was,  the 
shock  was  so  great  that  she  dropped  down  lifeless  I" 


Fatal  efrect.s 
of  the  exhila- 
rating pas- 
Eions. 

Cases. 


Shakepere. 


"  Her  flaw'd  heart  (alack  !  too  weak 
The  conflict  to  support)  'twixt  two  extremcH  of  passion, 
Joy  and  grief,  hurst  gmilingly." 


Aut<^>b!o- 
(?raphy  of 
E.  Davleu. 

Effect  of  the 
dejiretwinR 
paj*«ion^  on 
the  heart. 


Anrjer^  likewise,  causes  a  great  increase,  botli  in  the  frequency 
and  in  the  force  of  the  pulsations  of  the  heart,  and  sometimes 
to  sucli  a  degree  as  to  produce  fatal  congestion.  "  One  of  her 
elder  brothers  enlisted  as  a  soldier,  rose  to  be  captain,  and  was 
taken  prisoner  at  Flushing.  Anger  at  disgrace  killed  him  sud- 
denly I  He  said,  '  I  could  have  borne  to  die  in  battle,  but  not 
in  this  way ;'  and  he  was  dead  in  a  moment." 

Grief. — The  effects  of  the  depressing  passions  on  the  heart 
present  a  striking  contrast  to  those  which  are  caused  by  exhila- 
rating emotions.  That  vital  element,  which  I  have  remarked  to 
be  so  powerful  in  giving  strength  and  vigour  to  the  circulation, 
is  here  wanting,  and  there  is  a  condition  of  the  heart  (luite  of  an 
opposite  character.  'J'he  capillaries  arc  einj)ticd  of  their  blood, 
the  stream  of  blood  in  the  arteries  has  its  momentum  diminished, 
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and  the  heart  itself  becomes  congested,  palpitating  in  proportion  ^ihap.  xiii 
as  it  finds  difficulty  in  propelling  its  contents  through  the  san- 
guineous system. 

Fear  has  a  powerful  influence  upon  the  heart's  action,  and 
whilst  the  exciting  passions  increase  the  vigour  of  the  circula- 
tion, fear  diminishes  the  powers  of  the  heart ; — hence  the  pale- 
ness of  the  cutaneous  surface,  and  the  cold  and  shivering,  which 
accompany  terror. 

"  I  have  a  faint,  cold  fear  thrills  through  my  veins. 
That  almost  freezes  up  the  heat  of  life  !"  Shakspere. 

So  great,  indeed,  is  the  influence  of  fear  in  diminishing  the 
action  of  the  organs  of  circulation,  that  many  cases  are  recorded 
in  which  considerable  haemorrhages  were  arrested  by  sudden 
fear  : — 

"  Every  being  that  is  feeble  is  timorous,  an  inward  feeling 
warning  him  that  he   does   not  possess   sufficient  strength  to 

resist  it."  Richerand. 

Fear  and  the  other  depressing  passions,  perhaps  even  much  Effects  of 
more  frequently  than  the  exciting  emotions,  lay  the  foundation 
of  diseases  of  the  heart. 

The  wife  of  a  respectable  farmer  suffered  some  years  from  an  Cases. 
affection  of  the  heart,  which  was  caused  by  having  her  sleep 
often  interrupted  during  several  months  from  the  constant  dread 
of  incendiaries. 

A  nurse,  whose  sleep  had  been  hourly,  and  often  very  suddenly 
interrupted,  during  some  months,  suffered  from  a  severe  disorder 
of  the  heart. 

A  lady,  from  the  continued  fear  of  shipwreck,  to  which  she 
was  exposed  for  eight  daylfe,  and  who  never  slept  during  that 
period,  had  for  a  considerable  time  afterwards  a  disordered  action 
of  the  heart. 

A  lady  was  suddenly  informed  of  a  great  reverse  of  fortune  : 
she  immediately  felt  an  uneasy  sensation  in  the  region  of  the 
heart ;  the  heart  palpitated  so  violently,  that  she  was  kept  awake 
during  the  night,  and  though  it  is  nearly  two  years  since  this 
event  took  place,  she  has  never  ceased  to  feel  her  heart  beat 
with  unnatural  force. 

A  young  man  who,  from  a  sudden  fright  occasioned  by  the 
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oral  de- 
pression. 


Case. 


Chap.  xin.  unexpected  firing  of  a  cannon  which  was  near  him,  caused  an 
afifection  of  the  heart,  which  ultimately  proved  fatal. 

The  absence  of  that  moral  influence  which  sustains  the  heart's 
action,  and  fortifies  the  physical  frame  to  resist  injuries  and  dis- 
ease, renders  them  less  supportable,  and  the  body  more  suscep- 
tible of  contagion.  The  surgeon  has  constant  opportunities  of 
observing  the  difierence,  in  the  effects  of  operations  performed 
on  the  timid,  and  on  those  who  have  great  courage.  I  have 
repeatedly  witnessed  patients  die  from  operations,  whose  death 
was  occasioned  by  excessive  fear. 

A  youth,  before  submitting  to  the  operation  of  lithotomy,  took 
farewell  of  his  mother,  and  assured  her  that  he  should  not  re- 
cover. He  expired  a  few  days  after  the  operation,  and  I  could 
discover  no  apparent  cause  for  his  death. 

Equally  remarkable  are  the  effects  of  wounds  received  in  the 
field  of  battle.  The  hospitals  of  a  conquered  army  exhibit  a 
scene  of  great  moral  depression ;  and  many  of  the  soldiers  die 
from  wounds  wjlich  did  not  appear  to  be  of  a  dangerous  charac- 
ter ;  whilst  in  the  hospitals  of  the  victorious,  the  wounded  not 
only  recover  from  frightful  injuries,  but,  even  in  the  midst  of 
the  most  severe  bodily  suffering,  they  exhibit  gaiety  and  cheer- 
fulness, entertaining  the  most  perfect  confidence  in  their  re- 
covery. 

The  letter  of  a  surgeon  tells  us  what  the  wounded  men  did  at 
Alma.  "  The  courage  of  a  soldier  no  one  has  yet  truly  described. 
They  laugh  at  pain,  and  will  scarcely  submit  to  die  !  It  is  per- 
fectly marvellous  tliis  triumph  of  mind  over  body.  The  dying 
raise  themselves  from  the  ground  for  one  cheer  more  I " 

Grief. — Sudden*  grief  and  long- protracted  sorrow  are,  I  am 
sure,  the  cause  of  disorders  in  the  heart  in  a  vast  number  of 
individuals.  The  effects  of  grief,  like  those  of  fear,  consist  in 
a  diminution  of  the  vigour  of  the  circulation  in  tlic  arterial  and 
rapilhiry  systems,  with  a  corresponding  congestion  in  the  he.irt, 
and  sometimes  to  such  a  degree  as  to  produce  syncope.  The 
diminution  of  all  the  vital  powers  in  a  woman,  who  is  sub- 
dued by  grief,  fonns  a  striking  contrast  to  the  violent  and 
liurritMl  muscular  efforts  which  are  made  by  a  man  wlien  he  is 
f  II  raged. 
ofr^K*  Whilst  the  increased  flow  uf  bloud  and  congestion  in  Iho  head 


Effects  of 
grief: 
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during  rage  have  often  proved  fatal,  the  diminution  in.  the  action  chap.  xiir. 
of  the  heart  from  mental  affliction  may  proceed  so  far  as  to  ex- 
tinguish  life. 

A  young  woman,  apparently  in  perfect  health,  on  receiving  (Case) 
unexpectedly  the  account  of  her  mother's  approaching  dissolu- 
tion, fell  on  the  ground  lifeless !     Many  similar  cases  are  on 
record ;  and  it  is  not  long  since  the  wife  of  a  criminal  dropped 
down  dead  after  bidding  her  husband  a  last  adieu ! 

Long-protracted  sorrow  has  also  a  powerful  influence  on  the  ami  of  f-onow. 
heart,  causing,  imperceptibly,  its  congestion,  and  gradually  de- 
stroying the  vigour  of  the  whole  frame. 

"  Of  grief  subdued 
There  comes  a  token  like  a  scorpion's  sting  ; 
Scarce  seen,  but  with  fresh  bitterness  imbued. 
And  slight  withal  may  he  the  things  which  bring 
Back  on  the  heart  the  weight  which  it  would Jling 
Aside  for  ever."  Byron. 

An  amiable  woman  lost  suddenly  one  of  her  children ;  her  ti^aes. 
grief  was  so  intense,  that  she  fell  into  a  profound  melancholy  ; 
she  could  not  weep,  seldom  spoke,  and  for  several  years  after- 
wards she  suffered  from  a  disorder  of  the  heart. 

A  gallant  young  officer  fell  at  the  battle  of  Waterloo.  His 
father,  on  receiving  the  intelligence  of  his  son's  fate,  was  seized 
with  an  uneasy  feeling  in  the  cardiac  region,  which  never  sub- 
sided ;  he  died  some  years  afterwards  of  a  disease  of  the  heart. 

Stimulants  applied  to  particular  nerves  also  influence  the  action 
of  the  heart. 


There  are  some  odorous  substances  which  cause  a  diminution  Effects  of 
of  the  heart's  action,  the  moment  they  are  brought  into  contact  stauces! 
with  the  Schneiderian  membrane, — an  effect  which  sometimes 
takes  place  to  such  a  degree,  that  the  vigour  of  the  circulation  is 
so  greatly  diminished  as  to  cause  syncope. 

An  officer  in  the  navy  became  always  faint  when  a  cat  was  in  Case. 
the  room ;  another  person  always  became  faint  and  sick  from 
the  smell  of  cheese. 

Some  odorous  substances  increase  the  action  of  the  heart, 
hence  they  are  employed  to  restore  vigour  to  the  circulation. 
Others  increase  the  circulation,  the  force  of  which  was  diminished. 
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pain. 
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FiiUil  effects 
of  pag.sidn  on 
H  diseased 
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Cmcs. 


CorviHart 

Fatal  effectH 
on  dnimatic 
jicrformerH. 


C'aM. 


We  may  daily  see  cases  of  syncope  relieved  by  the  vapours  of 
ammonia  applied  to  the  nostrils ;  and  the  exhilarating  effects  of 
taking  snuff  2iYe  well  known. 

The  vigour  of  the  heart  is  diminished  by  long-continued  pain^ 
and  when  that  has  been  sudden,  or  very  severe,  such  as  often 
happens  from  accidents,  gunshot  wounds,  or  surgical  operations, 
the  "shock"  is  sometimes  so  great,  as  to  render  the  impulse 
scarcely  perceptible,  or  even  to  diminish  the  vigour  of  the  heart, 
to  such  a  degree,  as  altogether  to  destroy  life.  Thus  we  can 
explain  the  great  success  of  operations,  when  performed  on  per- 
sons under  the  influence  of  chloroform. 

Many  instances  will  be  subsequently  mentioned  of  the  baneful 
influence  which  i\\Q  passions  have  on  the  circulation,  and  of  their 
being  often  the  cause  of  permanent  and  organic  diseases  of  the 
heart.  It  must  undoubtedly  have  been  this  well-known  influ- 
ence of  the  mind  upon  the  heart,  which  has  led  the  word  "  heart" 
to  be  figuratively  used  in  common  language,  as  the  seat  of  the 
moral  sentiments. 

The  effects  of  the  passions  on  the  heart  are  still  more  remark- 
able, when  the  heart  is  previously  diseased  ;  and  so  great  is  their 
influence,  that  many  persons  afflicted  with  a  diseased  heart 
have  perished  suddenly  from  some  violent  mental  emotion. 
Examples,  indeed,  are  not  rare,  where,  on  inspecting  the  bodies 
of  those  who  have  died  from  sudden  passion,  that  the  heart 
had  been  found  to  have  been  previously  diseased.  Of  this  fact 
the  death  of  John  Hunter  is  a  striking  example.  Having 
long  suffered  from  a  disease  of  the  heart,  he  expired  imme- 
diately after  great  excitement  in  the  board-room  of  St.  George's 
Hospital.  A  man  perished  suddenly  in  a  violent  dispute  with 
one  of  his  comrades;  after  his  death,  it  was  discovered  that  he 
had  a  disease  of  the  heart,  which  must  have  been  of  very  long 
duration. 

These  effects  of  violent  passion  have  been  so  studiously  imi- 
tated by  dramatic  performers  of  excellence,  that  they  are  known 
to  have  experienced,  wlien  upon  the  stage,  all  the  ill  effects 
which  such  emotions  ])rodnce  on  the  circulation  when  naturally 
called  into  action.  We  are  told  of  an  cmintMit  actor  on  the 
Irish  stago,  who  hud  lung  suffered  from  a  distuibance  in  the 
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heart,  that  in  performing,  under  more  than  usual  excitement.  Chap.  xiii. 

the  part  of  Justice  Woodcock^  he  had  scarcely  jfinislied  the  first 

lines, 

"I  courted  a  lass  that  was  fro  ward  and  shy," 

when  he  fell  down  in  a  state  of  insensibility,  and  almost  imme- 
diately expired !     We  are  also  told  that,  while  the  celebrated  Case, 
actor  Palmer  was  performing  the  part  of  the  Stranger^  he  be- 
came so  impassioned,  that  immediately  after  reciting,  "  There  is 
another  and  a  better  world,"  he  dropped  down  lifeless  I 
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THE  PHENOMENA  AND  CAUSES  OF  THE  DISEASES  OF  THE  HEART. 

Tlie  subject  continued;  disorders  of  the  heart  from  the  influence  of  tJie  re- 
spiratory, the  nervous,  the  digestive,  the  vascidar,  the  genito-urinary,  the 
cutaneous,  and  the  mucous  systems;  influence  of  hereditary  diseases. 


Influence  of 
the  respira- 
tory organs. 


Effects  of  Changes  in  the  Respiratori/  Organs  upon  the  Heart, 

It  has  been  remarked,  that,  when  conducting  our  inquiries  on 
the  diseases  of  the  heart,  that  we  ought  to  view  them  in  con- 
junction with  those  of  the  kings.  The  diseases  of  these  vital 
organs,  like  their  functions,  are  so  intimately  connected,  that 
whatever  disturbs  the  functions  of  the  one,  cannot  fail  to  influ- 
ence those  of  the  other.  So  that  in  tracing  the  causes  of  the 
diseases  of  the  heart,  as  well  as  those  of  the  lungs,  it  is  often  no 
easy  matter  to  discriminate,  in  which  organ  the  disease  had  com- 
menced, as  diseased  lungs  will  disturb  the  heart,  and  a  diseased 
heart  will  disturb  the  lungs.^ 

A  healthy  condition  of  the  lungs  being  absolutely  necessary 
dineaue  of  the  for  the  due  performance  of  the  pulmo-cardiac  function^  any 
morbid  state  of  the  respiratory  apparatus,  which  interrupts  the 
free  circulation  of  the  blood  through  the  pulmonary  capillaries, 
or  which  prevents  the  lungs  from  oxygenating  the  blood,  must 
cause  some  derangement  in  the  action  of  the  heart.  This  is  one 
reason  why  diseases  of  the  lungs  create  a  much  greater  disturb- 
ance in  the  function  of  the  central  organ  of  the  circulation,  than 
diseases  of  the  same  kind,  and  of  ('(pial  (!xtent,  cause  in  other 
organs.  The  efl'ect  of  a  less  quantity  of  blood  being  circulated 
through  the  lungs,  when  a  portion  of  tlicni  is  disorganized,  will 
in  a  similar  manner  influence  the  systemic  circulation.  The 
diminished  quantity  of  blood  circulating  witliin  the  thorax  ac- 
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counts  for  the  pathological  fact,  that  the  hearts  of  those  who  ohap.  xiv. 
perish  from  pulmonary  phthisis  are  usually  of  very  small  bulk. 

When  noticing  the  reciprocal  influence  of  the  respiratory  and  See  page  99. 
circulating  organs,  I  mentioned  the  remarkable  changes  which 
modifications  in  respiration  are  capable  of  producing  on  the  action 
of  the  heart,  and  how  much  the  function  of  circulation  depended 
upon  the  integrity  of  the  lungs ;  so  that  it  may  be  rationally 
anticipated  that  diseases  of  the  lungs  will,  in  like  manner,  be  the 
cause  of  disturbances  in  the  heart.  Thus  may  be  explained,  how 
relief  is  often  obtained  in  the  more  severe  cases  of  cough  by  the 
application  of  leeches  to  the  cardiac  region  ;  and  likewise  how 
the  cough  is  mitigated  by  the  use  of  nauseating  doses  of  anti- 
mony. Indeed,  it  must  happen,  that  in  all  those  diseases  where 
changes  have  taken  place  in  the  structure  of  the  lungs,  the 
derangement  which  these  changes  produce  in  the  pulmonary 
circulation  cannot  fail  to  exert  more  or  less  influence  on  the 
functions  of  the  heart. 

There  are  also  diseases  of  the  lungs  which  produce  a  consi- 
derable influence  on  the  action  of  the  heart.  In  hooping-cough^ 
it  often  happens  that,  from  the  interrupted  circulation  in  the 
pulmonary  capillaries,  the  heart  becomes  congested. 

Violent  exertions  of  the  pulmonary  apparatus,  such  as  are 
sometimes  made  in  crying,  singing,  public  speaking,  and  playing 
on  wind  instruments,  have  all  been  known  to  cause  diseases  of 
the  heart.  The  movements  of  the  chest,  in  weeping,  hiccup,  and 
vomiting,  have  likewise  a  great  influence  on  the  heart's  functions. 
I  have  shown  that  all  these  instinctive  acts,  employed  by  the 
economy,  in  the  healthy  condition  of  the  body,  are  to  assist  in 
restoring  the  balance  of  the  circulation  when  it  has  been  tempo- 
rarily disturbed. 

Now,  it  not  unfrequently  happens,  that,  if  any  of  these  acts  be 
continued  beyond  a  certain  limit,  they  produce  pernicious  effects 
on  the  heart's  action.  Immoderate  fits  of  laughter,  I  have  al- 
ready said,  frequently  cause  hysteria,  and  even  severe  convul- 
sions ;  which  have  in  some  instances  been  known  to  proceed  to 
such  a  degree  as  to  prove  fatal.  Weeping  and  crying,  when  they 
are  long  continued,  also  greatly  disturb  the  circulation. 

On  the  other  hand,  as  will  be  hereafter  pointed  out,  each  of 
these  several  instinctive  acts  often  accompany  diseases  of  the 
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Chap.  XIV.  heart,  and  are  resorted  to  by  the  vis  medicatrix,  in  the  same 
manner  as  they  are  employed  by  the  vis  conservatrix,  to  relieve 
disturbances  in  the  circulation,  which  are  constantly  taking  place 
in  health. 

The  action  of  the  heart  suffers  various  derangements  from 
substances  which  are  imbibed  by  the  lungs  during  respiration  ; 
and  some  medicines,  when  exhibited  in  a  gaseous  form,  can  be 
inhaled  and  conveyed  to  the  blood  in  the  pulmonary  capillaries. 
Thus  ether  and  chloroform  are  first  absorbed  by  the  lungs,  and, 
when  mixed  with  the  blood,  cause  remarkable  effects  upon  the 
cerebro- spinal  system,  especially  on  the  sensor?/  column  of  the 
spinal  cord. 

The  flushing  of  the  face,  the  great  mental  excitement,  or  even 
aberrations  of  intellect,  produced  by  inhaling  the  nitrous  oxide 
gas,  afford  also  a  remarkable  instance  of  a  disturbance  in  the 
action  of  the  heart  from  chemical  agents  brought  in  contact 
with  the  mucous  surface  of  the  bronchi ;  as  most  noxious  gases 
probably  cause  deleterious  effects  by  their  influence  on  the  heart. 


Effects  of  Changes  on  the  State  of  the  Atmosphere  on  the  Heart. 

Heart  dis-  Alterations  in  the  state  of  the  atmosphere  cause  disturbances 

descending     in  the  fuuctious  of  the  heart ;  these  may  arise  either  from  changes 
surface  oi  the  i"  ^^^  density,  temperature,  or  chemical  qualities  of  the  air. 
®^""'*''  A  disturbance  in  the  heart's  action  is  manifested,  when  a 

person  descends  far  below  the  surface  of  the  earth,  such  as  into  a 
deep  mine  ;  the  weight  of  the  atmosphere,  from  its  undue  pres- 
sure on  the  bronchi  and  exterior  of  the  body,  interrupts  the 
functions,  and  produces  congestion  of  the  respiratory  and  circu- 
lating organs. 

Tlic  elfects  which  arc  produced  on  the  heart  and  lungs  by 
ascending  liigh  above  the  surface  of  the  earth,  were  supposed 
to  bo  caused  by  the  expanded  air  containing  a  less  proportion 
of  the  materials  rc(piisite  for  the  oxygenation  of  the  blood,  until 
the  matter  was  lately  put  at  rest  by  the  testimony  of  j)ersons 
who  had  ascended  in  a  balloon  much  highcT  tlian  the  liighest 
I'juopean  niuuntain.  Tiicir  breathing  was  in  no  manner 
(luickened — a  proof  thai  tli(^  rapidity  of  the  circulation  and 
respiration  on  ascending  a  mountain  depends  not  on  the  rare- 


frnm  n^ccnd- 
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faction  of  the  atmospheric  air,  but  on  the  effects  of  the  excessive  chap.  xiv. 
muscular  exertion  which  is  required  to  make  the  effort. 

That  this  difficulty  in  breathing,  which  is  experienced  when 
ascending  a  mountain,  does  not  arise  from  the  state  of  the 
atmosphere,  but  from  the  excessive  muscular  exertion  which 
is  necessarily  made  to  accomplish  the  ascent,  is  also  distinctly 
shown  by  the  testimony  of  many  travellers,  all  of  whom  state, 
that  when  they  ascended  a  mountain  on  horseback,  or  when 
they  were  in  a  state  of  repose  upon  the  most  lofty  mountains, 
their  breathing  was  perfectly  natural.  It  is  also  known  that 
persons  born  in  regions  twelve  thousand  feet  above  the  level  of 
the  sea,  do  not  suffer  any  inconvenience  from  the  rarefied  atmos- 
phere in  which  they  dwell.^ 

The  action  of  the  heart  undergoes  also  considerable  modifica-  Effects  of 

^  changes  vi 

tions  from  the  changes  in  the  temperature  of  the  atmosphere  ;  temperature, 
these  changes  may  disturb  the  functions  of  the  heart,  either  by 
their  influence  on  the  cutaneous,  or  on  the  gastro-pulmonary 
surface. 

The  exposure  of  the  body  to  a  warm  temperature  not  only  in-  Effects  of 
creases  the  heart's  action,  by  exciting  the  nervous  system,  but 
also,  by  causing  an  expansion  of  the  mass  of  blood,  it  increases 
the  vigour  of  the  circulation. 

Those  who  are  suffering  from  some  affections  of  the  heart,  it 
may  be  often  observed,  have  the  symptoms  severe,  in  warm 
weather,  or  when  residing  in  a  warm  climate.  I  have  frequently 
known  persons,  who  were  supposed  to  have  some  pulmonary 
disease,  but  in  whom  the  heart  was  primarily  affected,  to  have 
their  ailments  increased  by  residing  in  a  warm  climate,  though 
such  a  climate  is  beneficial  to  those  who  are  suffering  from 
diseased  lungs.  However,  it  must  be  observed  that  those  persons 
whose  circulation  is  languid,  suffer  much  in  cold  weather,  whilst 
a  warm  climate  has  the  effect  of  invigorating  the  heart. 

The  various  conditions  of  the  mind,  and  the  degrees  of  in-  and  the  dif- 

■    Ti,,  1-1  •  •TP£».   ferent  states 

tellectual  energy,  which  many  persons  experience  in  amerent  of  the  atmo 
states  of  the  atmosphere,  depend  greatly,  I  am  persuaded,  if  not  ^*'  ^'"'^ 
altogether,  on  the  influence  which  these  have  on  the  circulation. 
Some  of  the  effects  of  the  different  states  of  the  atmosphere 
upon   the  heart,  appear  to  depend  greatly  on  the  influence  of 

'  Jlislolrc  Anntoiniqiie  el  rhysiolof/iqur^fitc.     Par  BirchCt.     P<iri?,  IS.'Ui. 
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Chap.  XIV.  electrity,  whilst  others  seem  to  arise  from  causes  of  which  we 
are  unable  to  give  any  satisfactory  explanation. 

"  In  the  comparative  analysis  of  the  air  on  the  Alps  and 
in  the  marshes  of  Lombardy,  there  was  found  in  each  the  same 
quantity  of  oxygen  ;  and  yet  those  persons  who  breathe  the  for- 
mer enjoy  robust  health,  whilst  the  inhabitants  of  the  marshy 
plains  are  pale,  emaciated,  and  habitually  lead  a  languid  ex- 

Richerand.       istence." 

Effects  of  cold  A  great  disturbance  of  the  heart  may  be  also  caused  by  the 
application  of  cold^  either  to  the  cutaneous,  or  to  the  gastro- 
pulmonary  mucous  surface. 

when  applied      The  influence  of  exposing  the  surface  of  the  body  to  a  cold 

jeous  surface,  atmosphcrc,  and  of  breathing  cold  air,  on  the  action  of  the 
heart,  are  well  known  ;  the  change,  which  is  thus  produced  in 
the  balance  of  the  circulation,  is  proved  by  the  effect  of  cold 
when  applied  to  the  feet  in  preventing  sleep,  and  in  causing  head- 
ache, and  also  by  the  powerful  influence  which  warming  the 
legs  and  feet  have — the  pediluvium  and  the  maniluvium — in 
promoting  sleep,  and  in  relieving  those  headaches  which  arc 
accompanied  with  coldness  of  the  limbs. 

The  pernicious  effects  of  cold,  when  applied  to  the  skin,  on 
the  organs  of  circulation,  often  cause  general  fever,  and  also 
local  pains,  which  have  the  character  of  muscular  rheumatism. 

Rationale  of        Scvcrc  cffccts  of  cold  ou  the   cutaucous   surface   sometimes 

illustrated  arisc  fiom  sleeping  in  a  cold  and  damp  bed  ;  the  cold  pro- 
ducing in  such  cases  a  great  diminution  in  the  circulation  of  the 
cutaneous  capillaries,  and  a  corresponding  congestion  in  the 
interior  of  the  body,  especially  within  the  heart.     Hence  the 

by  emctici.  good  effects  of  artificial  vomiting,  in  this  state  of  the  system,  are 
derived  from  the  influence  which  the  act  of  vomiting  has  in  re- 
storing the  disturbed  condition  of  the  circulation. 

CsM.  A  gentleman  when  travelling  was  put  into  a  bed  which  felt 

so  cold  and  damp  that  he  was  induced  to  lie  between  the 
blankets.  On  the  following  morning  he  experienced  a  sensation 
of  cold  throughout  his  whole  body,  and  likewise  a  severe  pain 
in  the  back  of  the  neck  and  head,  which  he  attributed  to  the 
coldness  of  the  pillow.  'J'hese  symptoms  continued  unabated 
for  nine  days  after  the  commencement  of  his  illness.  He  then 
complained  of  great  tenderness  of  the  scalp  and  back  of  the 
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neck,  and  said  that  he  had  never  felt  warm,  notwithstanding  Chap,  xiv. 
the  temperate  state  of  the  weather,  since  he  had  received  the 
chill.  The  radial  pulse  was  small  and  contracted,  but  the 
cardiac  pulse  was  vigorous.  The  exhibition  of  an  emetic^ 
and  one  full  dose  of  calomel,  a  few  hours  afterwards,  had  the 
almost  immediate  effect  of  restoring  the  balance  of  the  circula- 
tion ;  causing  heat  and  moisture  on  the  skin,  and  completely 
alleviating  the  local  pain. 

The  condition  of  the  heart  and  capillaries  in  the  cold  stage 
of  ague^  has  a  striking  analogy  to  that  state  of  the  heart  to 
which  I  have  now  alluded  ;  and  the  operation  of  an  emetic  in  that 
disease — a  remedy  the  efficacy  of  which  is  so  universally  ac- 
knowledged— produces  its  beneficial  effects  on  similar  principles. 
"  It  is,  indeed,  probable,"  observes  Cullen,  "  that  the  vomiting 
which  takes  place  during  the  cold  stages  of  fevers  is  one  of  the 
means  employed  by  Nature  for  restoring  the  determination  to 
the  surface  of  the  body." 

In  the  same  manner  may  be  explained  how  benefit  is  derived  Eflfect  of 
during  the  cold  stage  of  ague  by  venesection — a  practice  em-  in  ague, 
ployed  by  the  late  ingenious  Dr.  Mackintosh.  The  abstraction 
of  even  a  very  small  quantity  of  blood,  when  the  heart  is  con- 
gested, must  enable  that  organ  to  eject  its  contents  with  greater 
vigour,  and  consequently  to  propel  them  more  effectually  into 
the  capillary  system,  which  is  at  that  time  deprived  of  its  natural 
quantity  of  blood. 

The  use  of  venesection  in  the  early  stage  of  Asiatic  cholera  and  in 
admits  of  a  satisfactory  explanation  on  the  same  principle  ;  and  lera. 
the  cause  of  its  hurtful  effects  in  the  latter  stages  of  the  disease 
is  equally  apparent.  In  the  commencement  of  the  disease  there 
is  great  congestion  of  the  heart,  without  any  apparent  change  in 
the  constitution  of  the  blood  ;  that  congestion  may  be  relieved 
by  venesection  ;  but  when  the  blood  has  changed  its  physical 
qualities,  and  become  viscid  from  the  loss  of  serum  by  its  enor- 
mous secretion  into  the  alimentary  canal,  then  the  circulation 
in  the  heart,  instead  of  being  facilitated  after  venesection,  be- 
comes more  languid,  and  the  fatal  effects  of  the  disease  are 
accelerated. 

When  extreme  cold  produces  sleep  or  torpor,  the  heart,  as  well 
as  the  other  internal  viscera,  becomes  greatly  congested,  and 
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the  vigour  of  the  circuhition  being  consequently  diminisheJ,  the 
brain  must  receive  a  diminished  supply  of  blood, — hence  sleep, 
and  even  death,  are  sometimes  caused  by  cold.  The  state  of 
torpor  from  cold  is  the  most  perfect  sleep  that  can  be  imagined, 
all  the  functions  appearing  to  cease  except  circulation,  respira- 
tion, and  absorption. 

Still  more  pernicious  effects  on  tlie  heart  arise  from  cold 
applied  to  the  mucous  membrane  of  the  digestive  canal.  Drink- 
ing cold  water,  when  the  body  is  overheated,  I  have  known  to 
cause  very  serious  disturbances  in  the  heart.  In  those  cases 
where  death  has  followed  from  eating  /ce,  the  fatal  effects  may 
be  satisfactorily  accounted  for  by  the  cold  producing  congestion 
of  the  heart. 

A  boy,  when  overheated  from  play,  drank  a  tumbler  of  cold 
water :  in  half  an  hour  he  began  to  complain  of  an  uneasy  feel- 
ing in  his  chest,  an  embarrassment  in  his  breathing,  and  a  great 
increase  in  the  impulse  of  the  heart,  all  which  symptoms  con- 
tinued for  several  days,  until  he  was  relieved  by  venesection. 

A  young  lady  had,  after  supper,  danced  and  partaken  of  an  ice ; 
she  suddenly  became  insensible,  and  expired  in  a  few  minutes. 

No  less  remarkable  are  the  effects  of  cold  upon  the  heart,  when 
suddenly  applied  to  the  mucous  membrane  of  the  intestinal 
canal. 

In  one  well-known  instance  a  nobleman  died  suddenly  after 
having  used  an  enema  of  iced  water. 

Sometimes  Epistaxis  is  caused  by  drinking  cold  water,  the 
application  of  cold  to  the  gastro-pulmonary  mucous  surface 
causing  congestion  of  the  heart,  which  is  relieved  by  the  spon- 
taneous hiemorrhage. 

Very  hot  substances  taken  into  the  stomach  have  a  powerful 
influence  on  tlie  action  of  the  heart ;  hence  the  common  prac- 
tice of  taking  warm  drinks  in  order  to  act  on  tlie  circulation, 
particularly  upon  the  cutaneous  ca})illaries. 

When  food  of  a  very  high  temperature  is  taken,  whicli  some- 
times happens  from  inadvertence,  severe  effects  on  the  condition 
of  the  heart  ensue. 

A  yontli  swallowed  greedily  a  small  portion  of  hot  potato; 
he  imiiiediately  fell  down  senseless;  in  this  condition  he  re- 
mained about  ten  minutes.     On  recovering  from  the  syncope,  he 
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felt  great  pain  in  the  cardiac  region,  which  was  succeeded  by  chap.  xiv. 
palpitation,  epistaxis,  by  difficulty  of  breathing,  and  cold  ex- 
tremities.   In  this  state  he  continued  nine  years,  at  which  period 
I  first  saw  him.     He  was  then  suffering  from  great  disturbance 
in  the  circulation. 

K  footman^  when  carrying  a  dish  of  boiled  turnips,  which  were  Case, 
extremely  hot,  was  tempted  to  eat  one,  which  he  swallowed  very 
hurriedly  to  avoid  detection ;  he  expired  in  a  few  hours. 

Effects  of  Changes  in  the  Digestive  Organs  upon  the  Heart. 

Derangement  in  the  functions  of  the  digestive  apparatus  is 
another,  and  also  a  very  frequent,  cause  of  disturbance  in  the 
action  of  the  heart. 

Food  of  an  improper  quality,  or  food  not  properly  digested, 
often  deranges  the  action  of  the  heart. 

A  gentleman,  when  travelling  in  a  coach,  ate  a  small  quantity  Case, 
of  baked  meat,  which  was  followed  by  all  the  usual  symptoms  of 
indigestion  ;  besides  which  there  was  a  great  irregularity  in  the 
action  of  the  heart,  and  an  intermitting  pulse  which  continued 
several  days. 

When  there  is  a  febrile  state  of  the  system,  or  even  when  the 
body  is  much  debilitated,  the  presence  of  a  very  small  portion  of 
animal  food  in  the  stomach  will  sometimes  cause  great  disturb- 
ance in  the  action  of  the  heart ;  and  in  those  cases  of  fever  where 
there  has  been  a  "  relapse  "  of  the  febrile  symptoms,  these  have 
usually  been  produced  by  a  disturbance  in  the  circulation  caused 
by  improper  food. 

The  retention  of  an  unusual  quantity  of  excrementitious  mat- 
ter in  the  large  intestines  sometimes  creates  a  great  disturbance 
in  the  heart's  action.  In  other  cases  this  sympathy  between  the 
heart  and  stomach  is  exemplified  by  the  effect  of  a  purge,  which 
diminishes  the  vigour  of  the  heart,  and  creates  as  much  depres- 
sion as  would,  in  some  persons,  be  produced  by  a  copious  blood- 
letting. 

Worms  in  the  intestines  have  often  been  known  to  cause  a 
disordered  heart.  , 

Many  of  the  vegetable  and  mineral  substances  which  act  upon 
the  circulation,  and  which  are  first  received  into  the  alimentary 
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Chap.  XIV.  canal,  produce  their  influence  on  the  heart  either  after  they  have 
been  absorbed  into  and  mixed  with  the  blood,  or  through  the 
medium  of  the  nervous  system  :  their  effects  may  be  injurious, 
or  they  may  be  even  employed  as  remedial  means,  for  diseases 
of  the  heart. 

When  endeavouring  to  trace  the  causes  and  the  precise  nature 
of  diseases  in  the  chest,  it  is  in  all  cases  essential  to  examine  the 
condition  of  the  digestive  organs ;  as  it  often  happens  that  their 
derangement  is  accompanied  by  such  disturbances  in  the  circu- 
lation, as  to  have  led  those  disturbances  to  be  mistaken  for  a 
serious  disease  of  the  heart. 

^"*®'  A  lady,  who  died  of  a  cancerous  pylorus,  suffered  so  much  from 

a  deranged  circulation,  that,  after  several  careful  stethoscopic 
examinations,  three  physicians  pronounced  that  the  symptoms 
were  caused  by  an  organic  affection  of  the  heart. 

The  effects  of      ^hc  influence  of  some  ves:etable,  as  well  as  of  some  mineral 

vegetaV^le  and  ,  ^  ^  ' 

mineral  sub-  substauccs,  wlicu  rcccivcd  iuto  the  stomach,  on  the  action  of  the 

.stances  on  .  iitt«^  •  !!• 

the  heart.  heart,  IS  vcry  remarkable,  it  is  oi  great  miportance  to  keep  this 
in  mind  when  treating  the  diseases  of  this  organ,  as  irregulari- 
ties in  the  action  of  the  heart,  which  have  been  taken  for  serious 
ailments,  have  been  sometimes  traced  to  the  accidental  exhibition 
of  medicinal  substances  used  for  the  treatment  of  some  other 
complaint. 

One  common  cause  of  a  disturbance  in  the  action  of  the  heart 
is  the  use  of  tea,  particularly  green  tea^  which  in  many  persons 
has  a  powerful  influence  on  the  circulation. 

Coffee  also  produces  great  nervous  excitement  from  its  effect 
on  the  action  of  the  heart.  I  have  observed  some  persons, 
whose  hearts  were  diseased,  suffer  much  from  the  use  either  of 
tea  or  of  coffee. 

Oaae.  A  gentleman  of  a  plethoric  liabit  could  at  any  time,  by  drink- 

ing a  cup  of  coffee,  so  disturb  the  action  of  his  heart  as  to  cause 
haemorrhage  from  his  nose. 

Opium  also,  when  administered  in  improper  doses,  frequently 
disturbs  the  heart's  action,  and,  by  ])roducing  restlessness,  pre- 
vents its  anodyne  effect  on  tlio  nervous  system.  It  is  the  same 
with  tob.icco. 

Digitalis^  which  has  been  called  "  the  opium  of  the  heart," 
lias  been  much  emi)loyed  lo  subdue  the  Jietion  of  the  heart,  in 
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those  diseases  wherein  that  organ  has  been  preter naturally  ex-  chap.  xiv. 
cited — belladonna  acts  in  like  manner  very  powerfully  on  the 
heart. 

The  effects  of  hellebore  in  disturbing  the  action  of  the  heart 
are  so  remarkable,  that  soldiers  and  seamen,  wishing  to  be  "  dis- 
charged," have  been  frequently  known  to  employ  it  in  order  to 
simulate  a  disease  of  that  organ. 

Tobacco^  likewise,  has  a  powerful  action  on  the  heart,  and  its 
abuse  is  frequently  followed  by  serious  disorders  of  the  circula- 
tion. 

"  A  youth,  unaccustomed  to  the  effects  of  tobacco,  smoked  a  Case. 
pipe  and  part  of  a  second,  without  spitting  out  the  saliva.  He 
became  affected  by  violent  syncope,  retching  and  vomiting. 
Soon  afterwards  stupor  and  laborious  breathing  came  on.  The 
countenance  was  suffused  with  a  deep  livid  colour ;  the  eyes 
lost  their  brilliancy ;  the  conjunctivas  were  injected ;  the  right 
pupil  was  exceedingly  contracted ;  the  left  was  much  larger 
than  usual,  and  had  lost  its  circular  form  :  both  were  unaffected 
by  light.  The  hands  were  joined,  and  in  a  state  of  rigid  con- 
traction ;  the  arms  bound  over  the  chest,  and  the  whole  body 
was  affected  with  spasmodic  contractions.  On  the  following 
morning  he  fainted  on  getting  out  of  bed.  He  had  much  pain 
in  the  head  and  eyes ;  the  eyes  and  eyelids  appeared  red  and 
suffused.  Pulse  natural.  Tongue  loaded  and  brownish.  Con- 
tinued to  dose.  Feet  cold.  On  the  third  day  still  dosed,  had 
pain  in  the  head,  nausea,  and  a  tendency  to  fainting.  On  the 
evening  of  this  day  the  patient  again  became  affected  with  a 
degree  of  stupor,  spasms  of  the  hands,  and  stertor  in  breathing.  ' 

On  the   fourth  day  he  was   much  as   on   the  preceding   day,  (Edm.  Med.. 
after  which  he  gradually  recovered  his  health."  journal) 

There  are  other  substances  which,  when  taken  into  the 
stomach,  mitigate  or  subdue  the  heart's  action  ;  these  form  an 
important  class  of  remedies  for  the  treatment  of  its  diseases.         and  of  mine- 

Of  the  mineral  substances,  the  preparations  of  lead^  of  anti-  stances. 
mony^  of  zinc^  of  copper^  and  of  iron^  have  a  most  powerful  in- 
fluence on  the  action  of  the  heart.  The  acetate  of  lead.,  and  the 
sulphates  of  iron  and  zinc.,  have  been  much  used  to  check  spon- 
taneous haemorrhages ;  and  the  preparations  of  antimony  so 
powerfully  subdue  an  excited  action  of  the  heart,  that  they  are 

L 
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Chap.  XIV.  often  employed,  instead  of  bloodletting,  for  subduing  inflam- 

matory  diseases. 
Effects  of  The  use  oi  mercury  sometimes  disorders  the  heart,  that  mine- 

th?he?rt^°  ral  acting  as  a  poison,  and  "  producing  depression  of  strength,  a 
Observations  scnsc  of  auxicty  about  the  precordia,  frequent  sighing,  trembling, 
on  the  Lues    ^  scusc  of  coldncss,  sometimcs  vomiting-,  and  a  frequent  and 

V  enerea,  by  '  o'  i 

John  Pear-      quick  pulsC." 
son.  -^  ■•• 

Derangement  of  the  biliary  secretions  is  no  less  frequently  the 
cause  of  disturbances  in  the  action  of  the  heart.  The  irregularity 
in  the  heart's  action,  which  commonly  precedes  a  paroxysm 
of  gout^  and  which  is  accompanied  by  great  disorder  in  the 
digestive  organs,  is  in  all  probability  caused  by  their  derange- 
ment. 

The  influence  of  the  stomach  on  the  action  of  the  heart,  during 
the  digestive  process,  is  very  considerable  ;  and  any  repletion  is 
apt  greatly  to  aggravate  all  the  symptoms  of  a  disordered  heart. 
After  a  meal,  when  the  stomach  is  over-distended,  the  face  be- 
comes flushed  and  heated,  and  the  extremities  pale  and  cold  from 
the  unequal  distribution  of  the  blood.  The  relative  position  of 
the  two  organs  will  explain,  how  in  the  horizontal  position,  espe- 
cially when  lying  on  the  back,  the  replete  stomach  will,  by  its 
pressure,  interrupt  the  heart's  movements. 

Flatulency  is  a  condition  of  the  digestive  organs  which, 
above  all  others,  causes  a  disturbance  in  the  circulation,  and 
which,  perhaps,  more  frequently  produces  a  disturbed  sleep 
than  even  repletion,  or  the  presence  of  undigested  food  in  the 
stomach. 

Nausea  and  vomiting  have  a  very  powerful  efi'cct  upon  the 
heart's  action,  being  resorted  to  by  the  vis  medicatrix,  and  are 
likewise  employed  as  therapeutic  agents,  to  relieve  disturbances 
in  the  circulation. 

The  injurious  effects  of  nausea  and  vomiting  in  those  .suffering 
from  a  disordered  heart,  are  frequent  in  persons  who  suffer  from 
sea-sickness. 
ca«e».  Dr.  M.  had  been,  for  many  years,  subject  to  increased  action 

of  the  licart ;  and  after  being  violently  sick  at  sea,  lie  felt  the 
motion  of  the  ship  continue  ten  days  ;  lie  also  conq)lained  of 
singing  in  the  cars,  when  ho  sat  down  after  walking,  and  when 
ho  rose  from  bed. 
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A  gentleman  suffered  four  weeks  with  giddiness  and  feeling  chap.  xiv. 
as  if  on  board  a  ship,  which  came  on  after  having  been  very  sea- 
sick. 

A  young  lady,  who  had  long  suffered  from  a  diseased  heart, 
died  suddenly  during  a  voyage  in  a  steam-vessel.  There  are 
many  persons  with  disordered  hearts,  who  suffer,  more  or  less, 
uneasy  feelings,  especially  in  the  head,  when  travelling  on  a 
railroad. 

Effects  of  Changes  in  the  Vascular  System  upon  the  Heart. 

Changes  in  the  functions  of  the  arteries^  from  their  depend-  The  arterial 
ence  on  the  heart's  action,  must  have  a  reciprocal  influence  on  ^^'^  ^™' 
the  functions  of  the  central  organ  of  the  circulation  ;  accordingly, 
we  find  that,  in  diseases  of  the  arterial  trunks,  or  when  a  trunk 
is  artificially  obliterated,  more  or  less  disturbance  takes  place  in 
the  action  of  the  heart.  In  aneurismal  arteries,  the  heart's  move- 
ments are  often  greatly  deranged,  particularly  towards  the  latter 
stages  of  that  disease. 

The  consent  between  the  capillaries  and  the  heart,  especially  influence  of 
those  of  the  cutaneous  and  gastro-pulmonary  mucous  surface,  system!^  *^^ 
renders  the  heart  greatly  affected  in  disorders  of  that  system  of 
vessels.  Such  disturbances  of  the  heart  are  exemplified  in  all 
inflammatory  affections,  wherein  the  action  of  the  capillaries  is 
deranged,  and  which  are  marked  by  a  chill  or  rigour,  by  pale- 
ness of  the  integuments,  by  heat,  flushing,  and  profuse  per- 
spirations. 

A  diminution  in  the  quantity  of  blood  in  the  capillary  system 
produced  from  cold,  it  has  been  already  noticed,  causes  a  corre- 
sponding congestion  in  the  heart. 

Many  diseases  of  the  veins  have  also  more  or  less  influence  on  and  venous 
the  circulation,  especially  on  that  of  the  right  heart.  ^^  ^™" 

It  is  a  curious  pathological  fact,  that  inflammation  of  a  vein, 
caused  by  a  wound,  generally  extends  along  the  internal  coat  of 
the  wounded  vessel  towards  the  heart ;  but  in  horses^  where  the 
opening  in  venesection  is  usually  made  into  the  external  jugular 
vein,  if  phlebitis  supervenes,  which  is  not  a  very  unusual  occur- 
rence, the  inflammation  of  the  internal  tunic  of  the  vein  does 
not  extend  along  the  trunk  of  the  vein  towards  the  heart,  but 
along  its  ramifications  to  the  head. 


Chap.  XIV. 
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Effects  of  Changes  in  the  Oenito-Urinary  System  upon  the  Heart. 


Influence  of  Another,  and  by  no  means  an  nnusual,  cause  of  a  disorder  of 
pystem  on  the  tlic  heart,  is  a  morbid  condition  of  the  uterus  ;  the  heart  sympa- 
Leart.  thizing  in  a  remarkable  degree  with  the  uterine  system. 

In  health,  the  uterine  functions  are  so  intimately  connected 
with  the  organs  of  circulation,  that  we  naturally  expect  to  find 
that  disorders  of  the  uterus  will  have  a  powerful  influence  on 
the  action  of  the  heart ;  and  hence  in  painful  menstruation,  at 
the  period  of  the  cessation  of  the  menstrual  flux,  and  especially 
during  gestation,  the  functions  of  the  heart  are  often  greatly 
disturbed. 

We  likewise  find  that  many  aff'ections  of  the  uterus  are  relieved 
by  those  medicines,  such  as  the  preparations  of  iron,  zinc,  and 
copper,  which  act  directly  on  the  organs  of  circulation.  The 
sickness  and  vomiting  which  so  frequently  accompany  pregnancy, 
seem  to  depend  on  a  disturbance  of  the  heart ;  therefore  we  can 
explain  how  relief  is  obtained  by  the  abstraction  of  a  small 
(juantity  of  blood  when  employed  under  such  circumstances.^ 

The  urinary  organs  are  often  sympathetically  affected  in  dis- 
turbances of  the  circulation.  Nothing  has  been  considered  more 
characteristic  of  the  nervous  temperament^  than  a  copious  secre- 
tion of  pale  urine  ;  it  is  a  striking  feature  in  hysteria^  in  wliich 
ailment  the  organs  of  circulation  are  more  especially  alYected. 

When,  besides  the  disorder  of  the  heart,  there  is  derangement 
in  the  digestive  organs,  particularly  in  the  liver,  the  urine  is  in 
small  (piantity,  and  becomes  high-coloured,  depositing  a  more  or 
less  copious  sediment.  The  absence  of  such  changes  in  the  urine 
afTords  a  proof  that  the  disordered  circulation  is  not  caused  by 
any  disturbance  of  the  digestive  apparatus. 

Effects  of  JFcrcditary  Diseases  upon  tlic  If  cart. 


Hrrcditiry         Bcsidcs  thosc  disordcrs  wliich  are  caused  by  changes  in  tlu^ 
jualities  of  the  blood,  there  is  a  hereditary  predisposition  in  the 


cauMW. 

f 


>  "  Lcn  pnrtioH  do  la  gCn<^ratinn  dnnn  run  palpit'itionN.    N'cHt  i1  pan  ausHi  afTccU)  dans 

ct  Tautro  »exc  ont  uno  uotlon  bioii  iriarquC-o  Ics  feiniiios  qui  Cprouvcnt  dcp  uffecti'ms  hy- 

•ur  lo  coeur.     Coinbien  dc  foiH  r«iinj;f  Iroji  Ht/'ri(iucH   jjur  inaludiu   do  rutCms  ou   don 

frCquent  de«  plalsini  dc  I'un  «ur  I'aulro  n'a-  autruH  parliuH  dc  la  gCn^-ratiun  ?"— r«>iiTAi-.. 

til  jiaj*  occnslonC  ou  dc«  njncopoi  ou  dcx  torn,  lii ,  p.  73. 
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heart,  as  in  all  other  organs,  to  particalar  diseases.  Of  diseases  chap.  xiv. 
of  the  heart  of  a  hereditary  character,  there  are  many  instances 
recorded  by  the  earlier  writers ;  and  abundant  examples  of  such 
diseases  have  fallen  under  my  own  observation.  It  may,  indeed, 
be  offered  as  a  general  remark,  that  there  is  no  race  of  mankind, 
no  family,  in  where  there  is  not  some  imperfection  in  their  orga- 
nization, as  well  as  a  predisposition  to  some  particular  ailments, 
or  to  diseases  of  some  particular  organs.  Thus,  many  branches 
of  some  families  are  frequently  affected  with  diseases  of  the  brain, 
such  as  apoplexy  or  hydrocephalus  ;  other  families  with  diseases 
of  the  lungs,  such  as  pulmonary  phthisis  ;  and  others  are  particu- 
larly subject  to  diseases  of  the  liver. 

"  The  colour  of  the  skin  and  hair,"  observes  Corvisart,  "  the 
features,  the  expressions  of  the  countenance,  the  voice,  the  gene- 
ral proportions  of  the  body  and  stature,  the  peculiarities  of  form, 
the  gesture,  habits,  disposition,  and  taste,  peculiarities  in  the 
sight  and  hearing,  the  temperament — in  short,  all  the  physical 
and  moral  qualities  descend  more  or  less  from  parents  to  their 
children." 

These  remarks  strictly  apply  to  the  heart,  that  organ  being 
often  diseased  in  numerous  branches  of  the  same  race.  There 
can  be  no  more  striking  proof  of  the  hereditary  nature  of  some  ' 
maladies  of  the  heart,  than  the  well-known  fact  that,  in  our 
Royal  family,  George  II.,  George  IV.,  William  IV.,  and  the 
Duke  of  York,  all  died  of  diseases  of  this  organ. 
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CHAPTER   XV. 

SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART  IN  GENERAL. 

TTte  phi/siological  and  the  anatomical  symptoms  ;  the  important  addition  of 
the  physiological  symptoms  to  semeiology ;  the  physiological  symptoms 
disregarded  by  Laennec;  unfavourable  influence  of  this  opinion;  table 
of  the  jyhysiological  symptoms. 

The  symptoms  which  accompany  diseases  of  the  heart  arise,  not 
only  from  changes  recognisable  in  the  heart  itself,  but,  likewise, 
as  will  be  shown,  from  disturbances  in  the  functions  of  those 
organs  and  systems  of  organs,  with  which  the  heart  is  associated, 
and  with  which  it  co-operates  in  executing  the  great  functions 
of  life.  Whenever,  from  any  cause,  the  action  of  the  heart  is 
changed,  and  the  blood  is  no  longer  duly  distributed  throughout 
the  body,  the  disturbances  which  the  irregular  or  altered  circu- 
lation produces  in  the  various  organs  are  symptoms  of  disordered 
heart.  Nothing,  indeed,  is  more  remarkable,  when  we  contem- 
plate the  pathological  condition  of  the  human  frame,  than  to 
observe  the  assemblages  of  symptoms  in  its  numerous  maladies, 
which  are  caused  by  diflferences  in  the  supply  of  blood  to  parti- 
cular organs. 
The  two  Ti)e  symptoms  of  disorders  of  the  heart,  like  those  of  other 

cliiHses  of  .  .  ... 

nymptoniH—   orffans,  may  with  propriety  be  divided  into  two  separate  classes, 

tlie  phyHlo-         ,  *=         '  /  ,        .    ,       .      7  111         1  .      ,        nil 

logical  and  the  general  or  'phusioUKjical^  and  tlie  local  or  anatomical,  lue 
first  class  of  symptoms  consists  of  those  which  are  caused  by  dis- 
turbances in  the  difTorent  systems  of  the  economy — in  the  cerebro- 
spinal, ill  the  respiratory,  digestive,  genito-urinary,  vascular, 
and  muscular  systems  ;  whilst  the  second  class  of  symptoms  com- 
prehends tlioso  changes  which  take  place  in  the  impulse,  scmiids, 
sensibility  to  the  touch,  form,  and  in  the  position  of  the  heart. 
loKicaUyinp-  l^et  US  comniencc  our  incpiiries  on  tliis  subject  by  ccmsidering 
IiirtV'""'      ^^^^'  pfiysiological  ay m\)iomi^.    I  am  induced  to  adopt  this  arrange- 
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ment  for  several  reasons,  more  especially  because  the  functional  chap.  xv. 
diseases  of  the  heart  form  a  most  important  part  of  this  work, 
and  these  disorders,  as  will  be  shown,  are  chiefly  characterized 
by  the  physiological  symptoms  ;  whereas  the  local  or  anatomical 
symptoms  are  more  characteristic  of  changes  in  the  structure  of 
the  heart's  tissues,  or  of  its  organic  diseases. 

To  me,  indeed,  it  appears  that  the  symptoms  which  may  be  Their  addi- 
derived  from  a  knowledge  of  the  influence  of  disturbances  of  the  tomatoiogy. 
heart  on  the  different  systems  of  the  economy,  are  far  more  essen- 
tial, in  order  to  establish  a  correct  diagnosis  of  these  diseases, 
than  the  anatomical  symptoms.    At  all  events,  the  physiological 
symptoms,  it  must  be  admitted,  form  an  important  addition  to 
semeiology  ;  and  it  must  also  be  admitted,  that  all  those  symp- 
toms, the  presence  of  which  is  made  known  by  the  patient  him- 
self, deserve  to  be  far  more  relied  upon,  for  their  accuracy,  than 
those  which  are  recognisable  only  by  the  senses  of  an  observer. 
Our  senses,  indeed,  are  very  prone  to  error,  of  which  we  daily  The  senses 
meet  with  abundant  proofs  in  the  discrepancy  of  the,  opinions  erroi\ 
formed  by  different  eminent  men,  even  in  cases  of  external  dis- 
eases, where  every  opportunity  is  afforded  of  rigidly  examining 
them  by  the  senses  both  of  sight  and  of  touch. 

I  am  now,  undoubtedly,  taking  a  very  different  view  of  the  The  phy- 
importance  of  the  physiological  symptoms,  from  that  which  has  syLiptoms 
hitherto  been  generally  entertained,  especially  by  Laennec,  whose  lSudS?  ^^ 
researches  on  the  diseases  of  the  heart  have  been  so  highly  ap- 
preciated, but  who  appears  to  me  to  have  erred,  when  attempting 
to  give  an  undue  importance  to  the  physical  signs  of  these  dis- 
eases, and  to  have  altogether  disregarded,  and  endeavoured  to 
undervalue,    the   importance   and  utility  of  the   physiological 
symptoms. 

"  The  true  signs  of  organic  affections  of  the  heart  are  derived 
from  percussion,  but  above  all  by  auscultation  ;  and  besides  these 
signs,  which  are  purely  physical,  some  physiological  symptoms^ 
caused  by  disturbed  functions^  and^  taken  by  themselves^  extremely 
vague,  can  sometimes  acquire  a  degree  of  certainty  which  they  Laennec, 
had  not  before  possessed."  382. 

This  opinion  of  Laennec  is  the  more  to  be  regretted,  as  it  has 
had  the  effect,  not  only  of  impressing  upon  the  minds  of  other 
inquirers,  that  the  physiological  symptoms  are  of  little  value,  but 
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Chap.  XV.  liis  views  Seem  to  have  created  an  insurmountable  barrier  to  all 
future  investigations  upon  this  subject.  Nay,  further,  from  such 
an  unfavourable  impression  having  been  made  by  so  great  an 
authority,  his  followers  have  paid  their  almost  undivided  atten- 
tion to  the  physical  signs  of  the  diseases  of  the  heart ;  so  that 
the  evils  which  have  arisen  from  this  neglect  of  the  physiologi- 
cal symptoms  have  been  very  injurious.  Assuredly,  all  who 
have  been  engaged  in  the  practical  duties  of  their  profession, 
must  have  become  acquainted  with  numerous  instances  of  the 
most  serious  errors,  and  of  the  most  discrepant  opinions  given  by 
those  who  have  confided  in  auscultation^  in  forming  a  diagnosis 
of  the  diseases  of  the  heart.  The  physical  signs,  in  revealing 
organic  diseases  of  this  organ,  are  undoubtedly  of  value ;  but 
when  we  endeavour  to  discriminate  the  various  functional  dis- 
orders of  the  heart,  auscultation  is,  comparatively,  of  little  im- 
port ;  whilst  we  shall  find  that  the  physiological  symptoms  afford 
far  more  certain  guides,  and  enable  us  to  follow  a  more  decisive 
system  of  treatment. 
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CHAPTER  XVL 

SYMPTOMS  OP  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
CEREBRO-SPINAL  SYSTEM. 

The  symptoms  in  diseases  of  the  heart  derived  from  the  cerebrospinal  sys- 
tem; erroneous  opinions  of  nervous  diseases ;  table  of  symptoms  ;  symptoms 
arising  from  changes  in  the  proportions  of  the  arterial  and  venous  blood, 
and  from  morbid  changes  in  different  portions  of  the  brain ;  sym'ptoms 
derived  from  changes  in  the  spinal  cord;  symptoms  derived  from  the  gan- 
glionic system ;  the  particular  symptoms  considered,  headache,  giddiness, 
mental  irritability;  ivatchfulness,  dreaming,  somnambulism,  syncope; 
coma,  catalepsy. 

Whenever  the  action  of  the  heart  is  disturbed,  no  system  of  symptoms 
organs  is  more  quickly  influenced,  by  even  the  slightest  change  fu^^e^ebro™ 
in  the  circulation,  than  the  hrain  and  spinal  cord  ;  and  there-  ^pmai  sys- 
fore,  the  affections  of  the  cerebro-spinal  system  afford  a  most 
important  class  of  symptoms  in  the  diseases  of  the  heart. 

Having  shown  that  the  brain  and  spinal  cord  have  not  only 
a  larger  quantity  of  blood,  more  security  against  the  supply 
being  interrupted,  more  means  provided  in  order  to  prevent 
irregularities  in  their  circulation,  than  any  other  organs,  we  are 
prepared  to  find,  that  certain  symptoms  must  arise  in  the  nervous 
system  when  the  action  of  the  heart  is  disturbed.  These  symp-  Erroneous 
toms  merit  the  more  consideration  here,  not  only  as  thev  have  opinions  of 

'  ^  "^  nervous  dis- 

Dot  been  deemed  of  sufficient  importance  by  those  distinguished  eases, 
authors  who  have  professed  to  treat  of  the  diseases  of  the  heart, 
but  as  most  of  them  have  been  arranged  by  nosologists,  as 
primary  affections  of  the  nervous  system  ;  whereas  it  will  appear 
that  many  of  the  diseases  to  which  the  name  nervous  is  usually 
applied  are,  in  fact,  merely  symptoms  of  a  disordered  circulation. 
This  subject  opens  an  extensive  field  of  pathological  research  ; 
and  if  the  physiological  views  which  I  have  endeavoured  to 
establish  in  the  preceding  part  of  this  work  be  correct,  and  if 
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the  pathological  doctrines,  now  about  to  be  expounded,  can  be 
clearly  established,  they  will  not  only  show  the  propriety  of 
adopting  essential  nosological  changes,  and  of  refuting  opinions 
which  have  long  been  very  generally  entertained ;  but  these 
views  will  also  assist  in  explaining  the  modus  operandi  of  some 
of  those  remedies  which  experience  has  long  found  to  afford  re- 
lief in  affections  of  the  nervous  system. 

Whilst  making  these  remarks,  I  ought  not  to  omit  alluding, 
in  a  particular  manner,  to  the  valuable  works  of  Parry ;  and, 
thousfh  he  did  not  consider  that  morbid  states  of  the  cerebro- 
spinal  system  arose  from  primary  disorders  of  the  heart  itself, 
nor  treat  them  as  symptomatic  affections  of  the  central  organ 
of  the  circulation,  yet  he  considered  that  these  nervous  affec- 
tions depended  upon  "an  increased  momentum  of  blood  to 
the  brain,"  and  that  "  a  large  proportion  of  nervous  affections 
originate  in  a  disordered  state  of  circulation  with  regard  to  the 
brain." 

Physiologists,  I  have  already  had  occasion  to  remark,  do  not 
seem  to  have  fully  appreciated,  nor  to  have  duly  considered  the 
powerful  influence  of  the  blood,  and  the  effects  which  the  various 
changes  in  its  distribution  have  upon  the  cerebro-spinal  system ; 
for  whatever  be  the  consent  between  the  brain  and  the  heart 
through  the  medium  of  nervous  filaments,  in  a  still  greater  degree 
does  that  consent  depend  upon  the  blood. 

We  have  also  seen  that  the  various  organs  have  not  only 
different  quantities  of  blood  allotted  to  them,  but  that  their 
circulation  is  variously  modified  under  different  circumstances, 
and  that  they  all  perform  their  functions  more  or  less  per- 
fectly, according  as  they  receive  their  proper  supply  of  the  vital 
elenjciit. 

This  influence  of  the  blood  appears  no  less  remarkable,  when 
we  contemplate  the  diseases  of  the  different  systems  of  the  eco- 
nomy ;  a  vast  number  of  morbid  phenomena  being  distinctly 
caused  l)y  changes  in  the  distribution,  as  well  Jis  in  the  qualities 
of  the  blood. 

That  the  circulation  in  tlic  cerebrospinal  system  is  of  (Mpial 
importance  for  the  diK^  performance  of  its  functions,  and  tliat  in- 
equalities in  the  8U[)ply  of  its  blood  is  a  cause  of  diseases  in  that 
system,  in  the  same  manner  as  similar  clianges  in  the  circula- 
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tion  produce  them  in  the  other  systems,  we  are  entitled  to  con-  chap.  xvi. 
elude,  especially  from  the  more  than  ordinary  means  that  are 
employed  by  the  economy  to  prevent  the  requisite  supply  of  the 
vital  element  to  the  nervous  system  from  being  interrupted  by 
any  of  those  accidental  causes  which,  more  or  less,  alter  the 
circulation  in  other  parts  of  the  economy. 

The  protection  which  the  vertebral  arteries  receive  by  passing 
to  the  brain  through  bony  canals;  the  spinal  arteries  being  de- 
rived from  the  vertebrals ;  the  free  anastomoses  of  the  cerebral 
arteries ;  the  remarkable  peculiarities  in  the  arrangement  and 
distribution  of  the  venous  system,  and  the  large  proportion  of 
blood  with  which  the  brain  and  spinal  cord  are  supplied,  surely 
ought,  when  viewed  collectively,  to  point  out  the  great  necessity 
for  that  system  having  a  regular  supply  of  blood.  Therefore,  in 
proportion  as  the  regularity  in  the  supply  of  blood  is  of  import- 
ance for  the  execution  of  the  healthy  functions  of  the  nervous 
system,  it  may  be  inferred  that  any  derangement  in  that  circula- 
tion will  be  proportion  ably  more  injurious,  than  irregularities  in 
the  circulation  of  those  organs  to  which  so  uniform  a  supply 
and  uninterrupted  circulation  of  the  blood  is  not  required. 

Such,  then,  being  the  influence  of  the  blood  upon  the  nervous 
system,  it  is  not  surprising  that  changes  in  the  circulation 
should  cause  a  proportionate  number  of  changes  in  the  functions 
of  that  system  ;  and  it  is  remarkable  that  those  who  have  en- 
deavoured to  investigate  the  diseases  of  the  brain  and  spinal 
cord,  should  not  have  taken  into  consideration  the  powerful  in- 
fluence of  the  blood,  and  traced  some  of  the  maladies  of  the 
nervous  system  to  changes  in  the  functions  of  the  heart. 

That  the  nervous  system  is  subject  to  various  disorders  from 
changes  in  the  quantity  of  its  blood,  or  from  changes  in  the 
proportion  of  the  two  bloods,  is  a  pathological  fact  which  has  long 
been  universally  admitted.  But  whilst  it  has  been  established, 
by  the  most  incontrovertible  evidence,  that  there  are  changes  in 
the  circulation  within  the  head  caused  by  disorders  of  the  heart, 
it  is  remarkable  that,  until  the  observations  of  Portal,  Parry, 
Corvisart,  Laennec,  and  others,  none  of  those  disturbances  of  the 
cerebral  circulation  had  ever  been  attributed  to  a  primary  change 
in  the  action  of  the  heart,  but  to  diseases  in  the  blood-vessels  of 
the  brain  itself:  whereas  it  would  have  seemed  very  natural  for 
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Chap.  XVI.  pathological  inquirers  to  have  considered,  how  far  such  disturb- 
ances in  the  cerebral  circulation  might  depend  upon  changes  in 
the  functions  of  the  central  organ  of  the  circulation  itself.  So 
improbable  has  it  appeared  to  some,  that  the  brain  should  in 
any  way  be  more  influenced  than  other  organs  by  changes  in 
the  fanctions  of  the  heart,  that  even  one  of  the  latest  and  most 
able  writers  on  the  subject  has  observed  that  *'  the  blood  being 
impelled  in  every  direction  by  an  impulse  primarily  derived  from 
the  heart,  it  is  not  easy  to  conceive  how,  in  the  natural  state  of 
the  parts,  it  should  be  propelled  to  the  head  with  greater  force^ 
or  in  greater  relative  quantity  than  to  any  other  part  of  the 

Abercrombie.  body."  This  error  is  to  be  altogether  attributed  to  no  cogniz- 
ance having  been  ever  taken  of  that  peculiar  arrangement  of 
the  cerebral  arteries,  which  I  have  fully  explained,  and  by  which 
it  appears  that  very  unusual  means  are  employed  in  order  to 
provide  at  all  times  the  cerebrospinal  system  with  the  proper 
quantity  of  arterial  blood,  and  to  supply  every  part  of  that  sys- 
tem equally ;  whilst  the  remarkable  peculiarities  in  the  struc- 
ture and  arrangement  of  the  veins  is  calculated  to  guard  against 
cerebral  congestion. 

Except  in  those  cases  where  there  is  a  local  disorganization 
witliin  the  head,  it  is  not  easy  to  conceive  how  any  change  in 
the  cerebral  circulation  could  take  place  unless  it  were  caused  by 
a  disturbed  heart;  and  I  cannot  hesitate  to  affirm  that  in  those 
cases  of  apoplexy,  convulsions,  hysteria,  and  such-like  diseases, 
when  they  have  arisen  from  moral  causes,  of  which  the  records 
of  medical  science  afford  bo  many  instances,  they  have  been  all 
produced  by  a  disordered  heart. 

Other  causes       Froiu  what  has  been  now  said,  it  must  not,  however,  be  sup- 

dborde«7  pf>scd  that  aiiy  attempt  is  here  being  made  to  deny  that  various 
affections,  to  which  the  term  "nervous"  has  been  applied  by 
medical  writers,  may  not  originate  in  other  causes  U'sides  a  dis- 
ordered heart.  On  the  contrary,  in  many  instances,  nervous 
symptoms  can  be  distinctly  traced  to  a  morbid  change  of  struc- 
ture in  some  portion  of  the  cercbro-spinal  system,  or  in  some  of 
those  tissues  by  which  that  system  is  enveloped;  and  likewise, 
ill  other  instances,  the  nervous  aflcctioii  may  bi;  sijmpatJietic  of 
a  derangement  of  the  digestive  or  genito-urinaiy  apparatus. 
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In  pursuing  our  investigations  into  this  branch  of  semeiology  it  chap.  xvi. 
is,  therefore,  essential  to  keep  in  view  the  different  causes  which  theirdia- 
may  influence   the  functions   of  the   nervous  system  ;  and,  in  porSat'" 
every  example  of  nervous  disease,   endeavour,   by  a  rigorous 
examination  of  the  particular  condition  of  each  of  the  different 
systems  of  the  economy,  to  discriminate  in  what  organ,  or  in  what 
system  of  organs,  the  primary  affection  exists. 

The  symptoms  which  arise  in  the  cerebro-spinal  system  from  ^1^"^/^^^  *^® 
a  disturbed  circulation  present  considerable  variety, — some  are  symptoms. 
caused  by  an  increase  in  the  proportion  of  the  arterial  blood  ; 
some  by  an  increase  in  the  proportion  of  the  venous  blood  ;  some 
by  a  diminution  in  the  velocity  of  the  current  in  the  arterial 
blood,  or  in  the  vigour  of  the  circulation  ;  some  by  changes  in 
the  chemical  qualities  of  the  blood  ;  and  some  by  the  admixture 
of  the  venous  and  arterial  bloods. 

Further,  it  may  be  observed  that  a  particular  assemblage  of 
symptoms  takes  place  either  when  the  whole  cerebro-spinal  sys- 
tem is  simultaneously  affected  ; — when  one  or  other  of  the  great 
nervous  centres, —  or  when  only  a  portion  of  one  of  these  is 
affected. 

Of  the  first  class  of  these  numerous  symptoms,  or  those  ^^o^^J'^t^g''' 
which  are  caused  by  an  increase  in  the  proportion  of  the  arterial  arterial  biood 

-.,  1-1  1  !•  '^     increased. 

blood  m  the  cerebro-spmal  system,  we  have  examples  m  febrile 
diseases,  where  headache,  irritability  of  mind,  restlessness,  and 
involuntary  action  of  the  muscles  are  almost  constantly  present ; 
as  also  in  some  cases  of  apoplexy  and  paralysis. 

Of  the  second  class,  in  which  there  is  that  assemblage  of  Thepropor- 

,  '   •         n  •  -ji  .•  i'ii  tion  of  the 

symptoms  arising  irom  an  increase  m  the  proportion  oi  the  ven-  venous  wood 
ous  blood,  we  have  examples  in  lethargy,  stupor,  and  coma.         ^creased.    . 

In  the  third  class  of  symptoms,  where  there  is  a  diminution  The  velocity 
in  the  velocity  of  the  current  of  the  blood,  the  condition  of  the  cIrJ'ems'''*'' 
brain  is  characterized  by  a  difficulty  in  balancing  the  body,  <i'm'»is^ed. 
reeling,  vertigo,  or  a  sensation  of  "  swimming  in  the  head," 
diminution  of  muscular  power,  and  syncope  ;  all  which  symp- 
toms are  exemplified  in  those  cases  of  depletion  where  there  has 
been  a  great  loss  of  blood,  or  in  those  who  have  suffered  from 
severe  purging. 

Of  the  fourth  class  of  symptoms — those  which  arc  caused  by  Theadmix- 
a  change  in  the  qualities  of  the  blood,  we  find  examples  in  chlo-  Jwo^bioods. 
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nerves 

affected. 


rosis,  jaundice,  and  in  those  congenital  malformations  and  changes 
of  structure  where,  from  a  communication  between  the  pulmonic 
and  systemic  hearts,  there  is  an  admixture  of  the  two  bloods. 

In  the  fifth  class  of  symptoms,  the  circulation  is  disturbed  by 
the  current  of  blood  being  changed  either  in  the  internal  carotids 
or  in  the  vertebral  arteries.  From  the  differences  in  the  course 
and  arrangement  of  these  vessels  we  may  legitimately  conclude 
that  the  changes  in  the  brain,  and  the  symptoms  arising  from  a 
disordered  arterial  circulation,  will  necessarily  differ,  according 
as  these  changes  are  caused  by  a  disturbance  in  one  or  other  of 
these  great  arterial  trunks. 

In  the  sixth  class  of  symptoms,  where  only  a  portion  of  the 
cerebral  system  is  affected,  those  parts  of  the  brain  which  execute 
the  intellectual  functions  are  influenced  singly  or  in  combina- 
tion, when  the  action  of  the  heart  is  even  temporarily  disturbed ; 
hence  arise  irritability,  passion,  even  mental  aberration,  and  the 
various  shades  of  intellectual  energy. 

The  same  observation  applies  to  other  portions,  or  to  other 
organs  of  the  brain  ;  each  of  them  being  affected  separately  in 
different  disorders  of  the  circulation. 

Particular  nerves,  also,  have  their  functions  disturbed  in  cer- 
tain disorders  of  the  heart,  especially  those  of  hearing  and  of 
sight ;  and  hence  arise  unnatural  sounds,  ringing  in  the  ears,  and 
the  various  forms  of  ocular  spectra. 

At  first  it  may  seem  strange  that  each  of  the  different  portions 
of  the  nervous  system  should  be  thus  affected  separately  in 
diseases  of  the  heart,  the  whole  of  that  system  being  supplied 
with  blood  from  the  same  channels ;  but,  remarkable  as  that 
may  appear,  we  yet  find  many  analogous  phenomena  in  diseases 
of  other  parts  of  the  body,  as  well  as  in  the  effects  of  many 
medicinal  substances. 

We  see,  for  example,  that  branches  come  off  from  the  aorta  to 
supply  the  liver,  the  stomach,  and  the  kidneys ;  and,  when  these 
arteries  enter  their  respective  organs,  their  distribution  is  then 
modified  in  each,  so  tliat  the  circulation  is  carried  on  in  such  a 
manner  as  to  enable  them  to  execute  their  particular  func- 
tions. 

Doubtless,  it  must  be  the  same  as  regards  the  vascular  distri- 
bution in  the  different  portions  of  the  nervous  systcin.      The 
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functions  of  each  of  these  portions  are  quite  different,  each  re-  chap.  xvi. 
quires  a  different  vascular  distribution,  and,  consequently,  each 
portion  may  be  diseased  separately. 

As  regards  the  influence  of  medicinal  substances  on  the  nerv- 
ous system,  there  is  none  with  which  we  are  more  familiar  than 
the  effect  of  particular  substances  on  particular  portions  of  that 
system  through  the  medium  of  the  blood  :  such  as  the  influence 
of  belladonna  on  the  iris  ;  of  strychnine  on  the  motor,  of  chloro- 
form on  the  sensory  column  of  the  spinal  cord,  and  of  the  ergot 
of  rye  on  the  uterus. 

As   many  affections  of  the  brain   have   never   been  traced 
to  a  primary  disease  of  the  heart,  so  disorders  of  the  spinal 
cord  have  been  seldom  attributed  to   a  disturbed   circulation. 
But  that  the  spinal  cord  should  be  affected  in  a  similar  man-  symptoms 
ner  as  the  brain  is  by  changes  in  the  circulation,   and  thus  thripinar 
afford  an  equally  important  class  of  symptoms  in  diseases  of  the  ^^'^^' 
heart,  may  be  anticipated  from  the  interesting  and  no  less  im- 
portant anatomical  fact  to  which  I  have  formerly  alluded, — that 
the  whole  cerebro-spinal  system  is  supplied  with  blood  from  the 
same  channels ;  and,  therefore,  that  whatever  causes  any  altera- 
tion in  the  circulation  of  the  brain,  must  have  a  like  influence 
on  the  circulation  of  the  blood  in  the  spinal  cord.      If  the 
opinion  of  Gallois  be  correct,  that  the  heart  derives  its  chief  Relation  of 
motion  from  the  spinal  nerves,  we  are  naturally  led  to  expect  cord  and^ 
that,  when  the  heart  is  disordered,  a  wider  range  of  morbid  ^^^^' 
changes  will  be  produced  in  the  functions  of  the  spinal  cord 
than  even  in  those  of  the  brain  itself.     Comparative  anatomy,  mustrated 
which  contributes  so  much  to  illustrate  physiological  inquiries,  J^^^'^aSm 
seems  to  strengthen  this  opinion,  Clift  having  found  that  "  the 
muscles  of  the  body  of  a  carp  can  be  thrown  into  powerful 
action  four  hours  after  the  brain  and  heart  have  been  destroyed ; 
but  the  moment  the  spinal  marrow  was  destroyed,  the  muscles  pui.  Trans., 
lost  all  power  of  action."  ^^^^• 

The  spinal  cord,  besides  being  liable  to  be  influenced  by  all  Five  classes 
those  changes  in  the  circulation  which  disturb  the  functions  of  dedvSTS 
the  brain,  has  also,  like  the  brain,   only  particular  portions  ^^.^^jP^"^^ 
affected  in  different  diseases  of  the  heart ;  and  all  the  changes 
in  the  spinal  cord  afford  also,  we  shall  find,  an  important  addi- 
tion to  the  catalogue  of  symptoms  in  the  heart's  diseases. 


176 


SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART 


Chap.  XVI. 

The  first 
class. 


The  second 
class. 


The  third 
class. 


The  fourth 
class. 


The  fifth 
class. 


8ir  Charles 
Hell's  disco- 
veries. 


The^rs^  class  of  these  symptoms  arises  from  the  motor  column 
being  affected,  causing  involuntary  actions  of  the  muscles  which 
it  supplies,  or  producing  a  diminished  power  of  these  muscles ; 
and  in  either  of  these  cases  only  one,  or  a  larger  number  of  the 
motor  nerves,  may  be  affected. 

A  second  class  of  symptoms  is  caused  by  a  change  in  the  sen- 
sory column,  in  which  there  maybe  either  an  increase  or  a  dimi- 
nution of  sensation,  and  either  the  whole,  or  only  one  nerve  of 
that  column,  may  be  affected. 

In  a  third  class,  the  symptoms  arise  from  either  one  or  more 
nervous  trunks  both  of  the  motor  and  sensory  columns  being 
affected  at  the  same  time. 

In  di  fourth  class,  the  symptoms  arise  from  either  the  motor 
column  of  one  side  only,  or  the  sensory  column  of  the  other  side 
of  the  body  being  affected. 

And  in  a  fifth  class  not  only  are  both  columns  of  the  cord, 
but,  likewise,  the  cerebral  functions  deranged ;  these  changes 
taking  place,  in  some  instances,  to  such  a  degree,  that  nothing 
appears  to  exist  but  organic  life. 

Of  all  the  different  symptoms  derived  from  the  spinal  cord, 
and  of  their  various  combinations,  we  have  abundant  examples 
in  those  cases  of  apoplexy,  palsy,  convulsions,  hysteria,  epilepsy, 
catalepsy,  chorea,  tetanus,  and  syncope,  wherein  the  primary 
disease  is  seated  in  the  heart. 

These  pathological  phenomena,  to  which  I  have  just  alluded, 
afford  a  beautiful  illustration  of  the  important  discoveries  of 
Bell.  The  investigations  of  that  eminent  physiologist,  taken 
conjointly  with  the  views  which  I  have  given  of  the  circulation 
in  the  cerebro-spinal  system,  will,  I  am  persuaded,  essentially 
contribute  to  explain  many  pathological  conditions  of  that  sys- 
tem of  the  economy.  Nor  does  it  appear  to  me  by  any  means 
unreasonable  to  anticipate  that  we  may  be  ultimately  able  to 
refer  affections  of  the  roots  of  the  different  nerves,  and  of  parti- 
cular portions  of  the  brain,  each  to  some  corresponding  morbid 
condition  of  the  heart ;  and,  further,  that  we  shall  be  able  to 
explain  liow  one  person  with  a  disordered  heart  should  complain 
of  ringing  in  the  ear  ;  another  of  false  images  before  his  eye  ; 
another  of  vertigo ;  another  of  convulsions ;  another  of  neuralgic 
pains,  and  another  of  the  loss  of  sensation. 
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As  the  heart  is  supplied  with  nerves,  chiefly  from  the  gang-  chap.  xvi 
lionic  system,  it  may  be  anticipated  that,  in  the  diseases  of  the  symj^toms 
heart,  the  different  organs  which  are  supplied  by  that  nervous  ^h"gailg?^"' 
system  will  be  more  or  less  influenced.  *^"*^  s.vstem. 

Hence  arise  the  sympathetic  affections  of  the  stomach  and 
other  abdominal  viscera,  and  likewise  those  disturbances  in  the 
organs  of  respiration  which  frequently  accompany  diseases  of  the 
heart — all  which  affections  will  be  found  to  afibrd  important 
symptoms  in  the  semeiology  of  this  organ. 

Thus  far  I  have  endeavoured  to  give  a  general  view  of  the  The  particu- 
various  symptoms  which  are  manifested  in  the  nervous  system  considered.'"* 
when  the  functions  of  the  heart  are  disturbed.  In  prosecuting 
further  investigations,  we  are  now  led  to  examine  more  in  detail 
some  of  the  most  prominent  of  these  symptoms ;  in  order  to 
facilitate  this  inquiry,  a  table  of  them  is  annexed  ;  and,  to  preserve 
some  order,  those  are  first  mentioned  which  appear  to  influence 
the  whole  nervous  system ;  then  such  as  chiefly  affect  the  brain 
and  the  nerves  emanating  from  it,  and  afterwards  those  which 
are  more  especially  derived  from  the  spinal  cord.  I  am  at  the 
same  time  aware  that  such  an  arrangement  is  merely  arbitrary, 
for,  as  in  all  our  inquiries  on  this  subject,  it  is  requisite  ever  to 
keep  in  mind  the  unity  of  the  whole  cerebro- spinal  system  in  its 
diseased  as  well  as  in  its  healthy  state. 

Table  of  the  SyMPTOMS  derived  from  the  Cerebro-Spinal  SysTEM. 


Headache. 

ComK— Lethargy. 

Chorea. 

Giddiness —  Vertigo. 

Catalepsy. 

Tetanus. 

Mental  Irritability  and 

Apoplexy. 

Tremors. 

Aberration. 

Epilepsy. 

Shaking  Palsy. 

Watchfulness — Insomnia 

Hysteria. 

Neuralgia. 

Dreaming. 

Convulsions. 

Angina  Pectoris. 

Somnambulism. 

Palsy  l^^^''"^^^'^^*"- 
( Paraplegia. 

Ringing  in  the  Ears. 

Somnolency. 

Ocular  Spectra. 

Syncope. 

Headache. 

Pain,  uneasiness,  weight,  tightness,  throbbing,  swimming, 
giddiness,  are  all  sensations  in  the  head  which  are  experienced 
by  those  who  are  suffering  from  a  disordered  heart.  These 
different  feelings  are  found  to  be  present  in  two  very  opposite 
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tvrial  bluod. 


conditions  of  the  brain — the  one  arising  from  an  increase,  and 
the  other  from  a  decrease,  in  the  vigour  of  the  circulation. 

There  are  no  pains  in  the  head  more  frequent  than  those  which 
are  the  effect  of  that  increased  action  of  the  central  organ  of  the 
circulation  which  takes  place  during  febrile  diseases,  and  also 
those  which  arise  from  violent  mental  emotions.  "  In  many  fevers 
the  symptoms  are  kindled  up  in  the  brain,  which  points  out  an 
increased  action  of  the  heart.  There  is  not  only  headache,  but 
all  the  perceptive  powers  become  preternaturally  acute.  The 
patient  hears  the  sound  of  the  approaching  carriage,  or  of  the 
distant  nightingale,  while  to  those  who  surround  him  everything 
is  clothed  in  darkness  and  silence ;  ideas  pass  through  the  mind 
with  such  velocity,  that  the  apparent  period  of  a  month  is  com- 
prised within  the  limits  of  a  day,  and  the  patient  is  conscious  of 
a  corresponding  rapidity  of  utterance  which  he  feels  himself  with 
difficulty  able  to  control." 

Headache,  too,  often  accompanies  those  temporary  increased 
actions  of  the  heart  which  are  produced  by  overheated  rooms 
and  crowded  apartments,  the  headache  in  such  cases  being 
caused  by  an  increased  quantity  of  the  systemic  blood  sent  to 
the  head. 

The  headache  which  comes  on  when  a  person  has  been  sud- 
denly awoke  out  of  a  profound  sleep,  marks  also  a  change  in  the 
circulation.  The  action  of  the  heart  is  then  increased;  the  con- 
sequence of  such  inordinate  action  is,  that  an  additional  quantity 
of  arterial  blood  passes  into  the  brain.  The  uneasiness  in  the 
head  in  such  cases  usually  continues,  until  the  general  circula- 
ti(m  is  tranquillized  by  a  renewal  of  sleep,  or  by  an  additional 
quantity  of  arterial  blood  being  directed  to  the  stomach  by 
the  presence  of  some  food,  by  which  the  quantity  of  arterial 
blood  in  the  brain  suffers  a  corresponding  diiniimtion. 

If  a  person  be  suddenly  awaked,  surrounded  by  unpleasant 
objects,  he  is  apt  not  only  to  have  headache,  but  his  mind  to  bo 
irritable  ; — so  much  does  the  day  depend  upon  the  sensations 
wliich  wo  experience  on  waking,  that  ]\rontaigno  would  never 
allow  his  child  to  be  awoke  but  by  the  sound  of  music. 

No  less  severe  is  that  hcadaclK!  which  follows  large  d('])letions, 
and  which,  being  caused  by  a  diminished  sup[)ly  of  arterial 
blood  in  the  brain,  is  relieved  by  those  means  that  are  known 
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to  increase  the  vigour  of  the  heart's  action,  such  as  ammonia^  chap.  xyi 
camphor^  and  wine. 

The  headaches,  whether  caused  by  an  increase  or  by  a 
diminution  of  the  arterial  blood  in  the  head,  are  of  a  very  differ- 
ent  character  from  those  uneasy  feelings  caused  by  an  increase 
in  the  proportion  of  venous  blood,  and  which  are  characterized 
by  more  or  less  lethargy  and  stupor. 

Giddiness. 

There  is  a  particular  class  of  sensations  in  the  head,  which  Vertigo. 
are  different  from  those  already  mentioned,  that  are  of  frequent 
occurrence,  and  are  also  important  symptoms  in  disorders  of  the 
heart.  The  sensations  to  which  I  allude  are  dizziness,  reeling, 
or  "  swimming  in  the  heaa,"  or  a  want  of  power  to  balance  the 
body,  sensations  which  come  on  suddenly,  continue  only  for  a 
short  time,  and  often  create  much  alarm — all  which  are  caused 
by  a  diminished  supply  of  arterial  blood  to  the  brain. 

Such  feelings  are  very  different  from  those  caused  by  an  in- 
creased quantity  of  arterial  blood,  or  by  a  congestion  of  venous 
blood ;  and  they  are  very  different  from  the  uneasy  feelings  or 
pains  in  the  head  which  are  symptomatic  of  a  derangement  in 
the  digestive  organs,  although  these  various  conditions  are  apt  to 
be  confounded  with  each  other. 

There  is  no  symptom  which  may  be  considered  more  patho-  Difficulty  in 
gnomonic  of  a  disturbed  heart  than  a  difficulty  in  balancing  the  body!^^'^^  "^  ^^ 
body  when  attempting  to  walk,  or  to  change  suddenly  from  the 
horizontal  to  the  erect  posture.  Hence  many  of  those  afflicted 
with  a  disorder  of  the  heart  occasionally  find  it  necessary  to 
catch  hold  of  some  fixed  point  in  order  to  prevent  themselves 
from  stumbling.  "  We  totter  when  we  get  up,  and  if  we  lay 
hold  of  anything  the  hand  lacks  its  wonted  strength."  Macnish. 

Mental  Irritability  and  Aberration. 

There  is  no  more  frequent  symptom  of  a  disordered  heart  than 
mental  irritability  ;  though,  in  some  instances,  it  may  be  diffi- 
cult to  trace  whether  the  irritable  state  of  the  mind  is  caused  by 
a  disturbed  heart,  or  the  disturbance  of  the  heart  be  the  effect  of 
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Chap.  XVI.  an  irritable  mind.  I  am  disposed  to  believe  that,  in  the  gre.at 
majority  of  such  cases,  the  state  of  the  intellectual  faculties 
depends  entirely  upon  the  condition  of  the  heart ;  and,  there- 
fore, that  the  disordered  state  of  the  nervous  system  may  be 
taken  as  an  index  or  sign  of  some  change  in  the  function  of  the 
central  organ  of  the  circulation ;  especially  in  those  cases  where 
the  disturbed  state  of  the  nervous  system  is  accompanied 
by  other  well-established  diagnostic  symptoms  of  a  disordered 
heart, 
^mperameut  '^^^  no^ous  temperament^  commonly  so  called,  appears  to 
explained.  depend  either  on  an  unusually  excitable  nervous  system,  or  upon 
an  irritable  or  easily  excited  heart ;  for  the  same  class  of  symp- 
toms will  arise,  whether  the  brain  excite  the  heart,  or  the  heart 
excite  the  brain  ;  and  both  these  conditions  may  be  combined  in 
the  same  individual. 

An  irritable  state  of  mind,  like  headache,  may  be  caused 
either  by  an  increase,  or  by  a  diminution  in  the  proportion  of  the 
arterial  and  venous  blood  within  the  head.  When  the  action  of 
the  heart  is  increased  by  violent  passions,  there  is  a  correspond- 
ing increase  in  the  flow  of  arterial  blood  to  the  head  ;  the  mind 
becomes  more  or  less  irritable,  impatient,  and  unequal  to  its 
usual  avocations.  On  the  other  hand,  an  irritable  condition  of 
the  mind,  arising  from  a  diminution  of  arterial  blood  within 
the  head,  often  follows  depletion  or  exhaustion — a  state  which 
is  relieved  by  sleep,  food,  or  cardiacs  properly  so  called.* 

Tliere  is  a  very  i)eculiar  state  of  mind  in  those  suffering  from 
disorders  of  the  heart,  and  which,  as  far  as  my  own  observation 
goes,  may  be  considered  pathognomonic  of  an  affection  of  this 
organ.  In  the  condition  of  the  mind  to  which  I  allude,  the 
sufferer  has  a  fearful  apprehension  of  evil^  being  harassed  with 
the  most  painful  and  distressing  emotions,  giving  to  the  counte- 
nance that  })C'culiar  ('X[)ressi()n,  the  fades  propria,  so  frequently 
to  be  remarked  in  tliosc  afllictcd  witli  a  diseased  heart. 

This  disquietude  of  mind  is  very  different  from  mental  irrita- 

'  "  Mental  Excilfwut. — Tlio  bciinU  hIjow  thought,  or  la>K)rlouH  and  unploaRJint  cm- 

UH  plainly  how  much  our  dl«(MU>eH  arc  owiiiR  ployincnt;  an K^t•Iltcnlnilic•l^^prin^fr<nn  great 

to  th»!  pcrturljiitioiiH  of  our  mindH.     Wo  arc  friondnliipH,  and  mortal  dist«'mpcrsfrom  vi^'o- 

told  th:it  thu  iiiltahiUiiit.H  of  Kiuzildio  of  old  rous  IxMilth,  mi  do  tliu  iiioHt  HurpriMiiif;  and 

*go,  owing  tothe  icrcriity  and  triUKjuillity  of  the    wildeRt   phrciihic«  from   thu  high  and 

their  lumlK,  which  are  froo  from  ail  paMion,  lively  ngitationH  of  our  houIh."— M«»i/</tf/>i<'. 
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bility,  or  common  "depression  of  spirits;"  all  those  who  are  chap. xvi. 
afflicted  with  it,  whatever  be  their  natural  disposition  and  moral 
and  physical  courage,  describe  their  sufferings  to  be  a  sense  of 
impending  death,  with  a  most  alarming  apprehension  of  that 
event.  This  state  of  mind  varies  in  degree  ;  but,  as  a  general 
remark,  I  may  observe,  that  all  those,  whose  circulation  is  dis- 
turbed, suffer  more  or  less  from  what  are  usually  called  nervous. 
symptoms ;  the  term  nervous  being  used  figuratively,  and  applied 
to  their  moral  condition. 

An  officer,  distinguished  in  the  field  of  battle,  suffered  from  a  case. 
congestion  of  the  heart,  which  had  been  caused  by  a  domestic 
affliction.  When,  from  any  temporary  excitement,  the  circula- 
tion was  suddenly  disturbed,  he  was  attacked  with  sensations  of 
fulness,  and  what  he  called  "  spasms  in  the  chest ;"  these  were 
accompanied  by  a  painful  apprehension  of  death ;  but  at  other 
times,  when  free  from  these  spasms,  he  felt  his  courage  unsub- 
dued. Thompsoiu 

A  nurse,  who  had  a  disordered  heart  from  long  watching,  and  case, 
whose  sleep  had  often  been  interrupted,  complained  of  a  sensa- 
tion of  fulness,  and  of  uneasy  feelings  in  the  chest,  and  fre- 
quently apprehended  sudden  death.  "  I  cannot  understand," 
she  said,  "  how  it  should  be  that  on  these  occasions  I  have  such 
a  terror  of  dying,  for  my  general  state  of  mind,  when  in  health, 
is,  instead  of  fearing,  quite  the  contrary." 

This  state  of  mind  forms  a  striking  contrast  to  that  of  persons, 
who,  in  the  last  stages  of  pulmonary  phthisis,  so  frequently  look 
with  perfect  confidence  to  their  recovery  ;  also  to  that  of  those 
who  suffer  a  depression  of  spirits  caused  by  dyspepsia  and  dis- 
orders of  the  digestive  apparatus,  by  whom  death  is  often  looked 
forward  to  even  with  hope ;  and  likewise  to  that  of  those  who 
have  affections  of  the  head  of  an  inflammatory  character,  and  in 
whom  there  is  usually  a  state  of  mind  which  disposes  them 
either  to  injure  themselves  or  those  around  them. 

The  influence  of  the  heart  upon  the  brain  opens  an  interest-  insauity. 
ing  field  of  research  to  those  who  are  employed  in  the  investi- 
gation of  the  diseases  of  the  mind  ;  as  I  am  convinced  that,  in 
many  cases  of  insanity,  the  primary  cause  of  the  condition  of 
the  brain  will  be  found  seated  in  the  heart ;  especially  in  those 
examples   of    mental   aberration    where   the    heart    has    been 
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Chap. xvr.  '^broken"  from  mental  affliction,  with  examples  of  which  his- 
tory  abounds. 

Such  cases  of  lunacy  will  be  found  to  have,  indeed,  a  very 
different  character  from  those  which  are  caused  by  a  morbid 
condition  of  the  brain  or  its  membranes  :  it  is  scarcely  ne- 
cessary to  remark,  that  the  system  of  treatment  calculated  to 
remedy  the  one  class  of  cases  is  not  applicable  to  the  other.  In 
most  instances  of  insanity  arising  from  disturbances  of  the 
heart,  where  the  success  of  certain  remedies  employed  in  the 
treatment  of  the  insane  chiefly  depends — such  as  the  various 
modes  of  gestation,  swinging,  and  rotatory  movements,  nausea 
and  vomiting,  all  these  must  relieve  the  sensorium  by  the 
effects  which  they  have  in  diminishing  the  vigour  of  the  circu- 
lation. So  likewise  with  regard  to  the  nse  of  tartarized  anti- 
mony and  of  hellebore,  both  of  which  act  upon  the  heart.  Helle- 
bore, which  I  have  already  mentioned,  has  been  employed  to 
simulate  disease  of  the  heart,  was,  by  the  ancients,  considered 

se-  p.  iGi,      almost  a  specific  for  the  cure  of  insanity. 

WatcJff Illness. 

insomno  Having  pointed  out  how  sleep  and  wakefulness  depend  upon 

lence.  ^-^^  alternate  diminution  and  increase  of  the  vigour  of  the  circu- 

lation, we  naturally  anticipate  that  these  two  conditions  of  the 
system  will  vary  according  to  the  state  of  the  central  organ  ; 
hence  irregularities  in  sleep  and  waking  may  be  considered  as 
symjHoms  in  disorders  of  tlie  lieart. 

In  disturbances  of  the  heart  we  find  that  sleep  is  changed 
either  in  its  duration,  or  it  is  imperfect. 

Insomnolcnce,  or  watchfulness,  is  one  of  the  most  usual  devia- 
tions from  natural  sleep,  and  it  is  one  of  the  most  distressing 
symptoms  which  often  accompanies  a  disordered  heart. 

As  the  (piantity  of  sleep,  like  tliat  of  food,  necessary  to  pre- 
serve health,  is  very  different  in  diflLTcut  individuals,  it  is  difli- 
cult  to  [)oint  out  when  watchfulness  becomes  a  symptom  of 
disease.  Sleep,  indeed,  not  only  varies  in  duration  in  diflferent 
persons,  but  even  in  the  sauK^  person  at  dillerent  times  ;  we 
never  sleep  twice  precisely  in  the  same  manner.  Most  p(!ople 
sloop  only  once  a  dny,  and  their  sleep  is  generally  about  eight 
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hours ;  so   that   man  spends   nearly   one-third    of  his   life  in  chap.  xvi. 
sleep  I 

We  are  told  that  Eeid,  the  profound  philosopher,  could  par- 
take of  as  much  food,  and  immediately  afterwards  of  as  much 
sleep,  as  lasted  him  for  two  days. 

John  Hunter  only  slept  five  hours  a  day.  A  student,  who 
brought  a  letter  of  introduction  to  Hunter,  was  not  a  little  sur- 
prised when  Hunter  invited  him  to  breakfast  the  next  morning 
at  five  o'clock. 

It  is  marvellous  to  what  extent  the  maniac  will  remain  in  a 
waking  state  without  any  apparent  injury. 

A  man  never  slept,  and  yet  he  enjoyed  good  health,  living  till  ^''^^^ 
his  seventy-third  year.     He  had  a  kind  of  dozing  for  about  a 
quarter  of  an  hour  once  a  day,  which  was  all  the  rest  he  was  Medico- 
ever  known  to  take.  _  SSL. 

Men  generally  are  best  refreshed  with  one  slumber,  —  a 
second  sleep  often  causing  restlessness  or  headache.  Aristotle, 
when  he  reclined  to  sleep,  kept  one  of  his  arms  hanging  out  of 
the  couch,  with  a  ball  in  his  hand,  which,  the  moment  his  sleep 
became  profound,  dropped  into  a  brazen  basin  placed  on  the 
floor  ;  by  the  noise  he  was  instantly  awoke.  Wellington  slept 
in  a  bed  so  narrow,  that  he  could  not  turn  himself  without 
waking.  "  Whenever  a  man  turned  himself  in  bed,"  he  used  to 
say,  "  it  was  time  he  should  rise." 

Some  people  have  the  power  of  falling  asleep  at  will ;  by  thus 
dividing  sleep,  the  mind  can  be  occupied  for  a  greater  number  of 
hours  in  each  day. 

Of  Napoleon,  his  biographer  informs  us,  "  Nature  had  be- 
stowed upon  him  a  constitution  so  admirably  suited  to  his  sta- 
tion, that  a  single  hour  of  sleep  would  restore  him  after  twenty- 
four  hours'  fatigue.  In  the  midst  of  the  most  serious  and  urgent 
events,  he  had,  at  pleasure,  the  power  of  resigning  himself  to 

sleep.  Bourrienne. 

It  is  by  the  exercise  of  this  power  that  the  most  beneficial 
results  are  derived  by  those  who  are  exposed  to  much  mental 
exertion.  The  mind,  like  the  body,  has  not  only  its  alternate 
seasons  of  activity  and  repose,  but,  by  that  faculty  which  I  have 
now  mentioned,  when  one  of  the  cerebral  functions  has  been 
fatigued,  and  the  mind  occupied  in  some  other  pursuit,  the  cere- 
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Crap  XVI.  bral  organ  which  had  been  exhausted  then  becomes  refreshed, 
and  again  able,  if  called  upon,  to  perform  vigorously  its  func- 
tions. 

Every  one  is  familiar  with  the  effect  of  great  mental  excite- 
ment, immediately  before  the  usual  hour  of  rest,  in  causing 
watchfulness  ;  such  excitement  producing  an  inordinate  action  of 
the  heart,  and  the  increased  action  of  the  heart  increasing  the 
quantity  of  arterial  blood  within  the  brain. 

Those  afflicted  with  a  disturbance  of  the  heart  suffer  various 
imperfections  of  sleep.  When  in  a  profound  sleep,  they  some- 
times start  up  in  bed  completely  awake,  and  are  obliged  to  re- 
main in  an  erect  position,  in  order  to  relieve  a  sense  of  impend- 
ing dissolution.  They  are  also  subject  to  frightful  dreams ; 
sometimes  their  sleep  is  of  too  long  duration,  and  they  are 
awaked  with  difficulty. 

In  many  febrile  diseases,  when  the  action  of  the  heart  is 
much  changed,  "  sleep  becomes  almost  wholly  wanting,  or  is 
very  imperfect.  The  patient  for  a  while  forgets  the  surrounding 
objects ;  horrid  images  present  themselves  to  his  sight,  so  ex- 
actly mocking  realities,  that  he  starts  out  of  his  sleep  violently 
agitated,  and  for  a  while  hardly  believes  that  he  was  in  a 
Parry.  drcam." 

After  describing  the  sleep  of  health,  an  elegant  writer  reverses 
the  picture,  and  paints  with  his  finished  pencil  the  sleep  of  dis- 
ease. "  It  is  short,  feverish,  and  unrefreshing,  disturbed  by 
frightful  or  melancholy  dreams.  The  pulse  is  agitated,  and 
there  arc  frequent  startings  and  twitchings  of  the  muscles. 
Nightmare  pressing  like  an  incarnation  of  misery  upon  the  frame; 
imagination,  distempered  by  its  connexion  witli  physical  disorder, 
ranging  along  the  gloomy  confines  of  terror,  holding  communi- 
cation with  hell  and  the  grave,  and  throwing  a  discolouring 
Macnish.        shadc  ovcr  human  life." 


Dreaming. 

As  it  has  been  pointed  out,  that  during  perfect  sleep  there  is 
a  suspension  of  all  the  cerebral  functions,  so  we  find  that  there 
are  various  imperfections  of  sleep,  each  of  which  is  caused  by 
one  or  more  of  the  cerebral  organs  being  kept  awake.     It  is  the 
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waking  state  of  one  of  the  cerebral  organs,  or  of  isolated  portions  Chap.  xvi. 
of  the  brain,  which  causes  dreaming  ;  and,  therefore,  the  various 
kinds  of  dreaming  may  be  considered  symptoms  of  a  disordered 
circulation. 

An  analogy  may  be  remarked  between  dreaming  and  delirium ; 
"  dreaming  being  considered  as  only  a  transient  paroxysm  of 
delirium ;  and  delirium  as  a  permanent  dreaming ; "  or,  as  Rush. 
Abercromby  has  said,  "  the  difference  of  the  two  states  of  the 
brain  is,  that  the  erroneous  impression  in  delirium  is  permanent, 
and  affects  the  conduct ;  whereas,  in  dreaming,  the  vision  disap- 
pears on  waking,  and  has  no  influence  on  the  conduct."  Abercromby. 

There  appears,  also,  to  be  an  analogy  between  sleep  and  wake- 
fulness ;  for  all  the  cerebral  organs  are  not  equally  active  when 
we  are  awake,  and  some  functions  are  altogether  suspended. 
''  We  have  even  a  power  within  ourselves  to  be  insensible  to 
impressions  on  certain  organs  under  particular  circumstances,"  Bichat. 
as  is  often  exemplified  in  those  of  hearing  and  sight :  loud  sounds, 
or  sounds  we  are  accustomed  to  hear,  or  the  most  interesting 
objects  passing  by  unobserved,  when  other  organs  are  in  a  state 
of  great  excitement. 

"  That  sleep's  the  loveliest. 
Since  it  dreams  the  least."  Byron. 

Somnamhulism, 

Of  all  the  imperfections  of  sleep,  caused  by  a  disordered  heart, 
none  is  more  remarkable  than  somnambulism  ;  a  condition  of 
the  cerebro-spinal  system  in  which  some  only  of  the  organs  of 
that  system  are  awake. 

"  strange  state  of  being ; 
Senseless,  to  feel ;  and  with  seal'd  eyes,  to  see  !"  Byron. 

The  changes  in  the  condition  of  the  spinal  cord  during  dis- 
turbed sleep,  are  similar  to  those  which  take  place  in  the  brain; 
for  whilst  the  functions  of  all  the  spinal  nerves,  except  those  of 
organic  life,  are  completely  suspended  during  perfect  sleep,  some 
of  them,  when  the  sleep  is  less  profound,  remain  active  ;  a  con- 
dition of  that  system  which  is  remarkable  in  somnambulism^  in 
which  state  the  organs  of  active  motion  are  especially  excited. 
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Chap.  XVI. 


Shakspere. 


MacnL-h. 


Casecoramu- 
nicated  by 
Mr.  Pratt. 


"  I  have  seen  her  rise  from  her  bed,  throw  her  night-gown  upon 
her,  unlock  her  closet,  take  forth  paper,  fold  it,  write  upon  it, 
read  it,  afterwards  seal  it,  and  again  return  to  bed,  yet  all  this 
while  in  a  most  fast  sleep." 

"  The  stories  related  of  sleep-walkers  are,  indeed,  of  so  extra- 
ordinarv  a  kind,  that  thev  would  almost  seem  fictitious,  were 
they  not  supported  by  the  most  incontrovertible  evidence.  To 
walk  on  the  house-top,  to  scale  precipices,  and  to  descend  to  the 
bottom  of  frightful  ravines,  are  common  exploits  with  the  som- 
nambulist ;  and  he  performs  them  with  a  facility  far  beyond  the 
power  of  any  man  who  is  completely  awake." 

These  faithful  pictures  of  the  somnambulist  were  lately  exem- 


plified 


m  a 


young 


woman,  under  the  care  of  Mr.  Pratt.     The 


subsequent  particulars  of  her  case  become  the  more  interesting,  as 
they  not  only  point  out  a  most  successful  mode  of  treatment,  but 
they  give  a  satisfactory  explanation  of  the  cause  of  this  hitherto 
inexplicable  disorder.  -^ 

"  About  two  years  since,  my  neighbours  were  greatly  alarmed 
from  a  report  that  a  woman  walked,  in  her  sleep,  on  the  tops  of 
the  houses  every  night.  Some  were  inclined  to  believe  it  was  a 
ghost,  on  account  of  the  agility  with  which  the  figure  passed 
over  parapets,  roofs,  and  other  places,  which  it  was  perfectly 
impossible  for  a  person  to  accomplish  without  labouring  under 
some  extraordinary  excitement.  The  whole  of  my  neighbours, 
from  nearly  a  quarter  of  a  mile  round,  having  watched  their 
servants,  I  considered  it  to  be  my  duty  to  do  the  same ;  though 
I  believed  it  to  be  impossible  that  either  of  my  servants  could  be 
the  person,  as  the  room  in  which  they  slept  had,  besides  the  win- 
dows, a  door  leading  to  the  roof,  only  two  feet  square.  I  placed 
myself  in  a  corner  of  the  room  at  11  o'clock,  p.m.,  and,  as  it 
struck  twelve  o'clock,  one  of  the  servants  rose  up  in  bed,  in  her 
night-dress,  and,  in  the  most  skilful  manner,  stepped  over  jugs 
and  basins,  full  of  water,  that  had  been  purposely  placed  to  in- 


J  "The  remote  causes  of  sleep-walking 
are  so  obscure,  that  it  is  seldom  we  are  able 
to  ascertain  thorn.  General  irriiability  <f 
frame,  a  nervous  temperament,  and  bad  di- 
gestion, will  dispose  to  the  aflfeciiua.  Being 
a  modification  of  dreaming,  tbonc  who  are 
much  troubled  with  the  latter  vnW.  conRC 
qucntly,  be  most  prone  to  its  attacks.     The 


causes,  however,  are,  in  a  great  majority  of 
cases,  so  completely  nhknoicn,  that  an;/  at- 
tinijils  to  ini'ctlioale  ttuin  woiikl  be  fruit- 
lins ;  and  we  are  compelled  to  refer  the 
complaint  to  some  idiosyncrasy  of  consti- 
tution, Ix-youd  the  reach  of  human  know- 
!e(igr."—^lA.c:tisji. 
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tercept  her  progress,  but  she  succeeded  in  getting  through  the  cuat  xvi. 
small  door  in  the  roof.  The  night  was  dark ;  there  was  a  fall 
of  sleet  and  rain,  and  a  high  wind.  She  continued  for  fifteen 
minutes  running  and  stepping  from  roof  to  roof,  as  if  slie  could 
clearly  see  her  way.  Several  nights  I  observed  the  same  thing  ; 
after  which  I  locked  the  door  in  the  roof.  This  caused  her 
great  anxiety ;  she  left  the  room  and  walked  about  the  house. 
On  the  following  day  she  appeared  to  be  greatly  depressed  in 
spirits  ;  she  then  acknowledged  to  me  that  she  had  been  in  the 
habit  of  walking  in  her  sleep  since  her  childhood  ;  and  she  en- 
treated me  to  allow  her  to  continue  to  do  so,  for  if  she  was  pre- 
vented, she  apprehended  some  bad  consequences.  I  was,  therefore, 
induced  to  allow  her  to  follow  her  own  inclinations,  and,  at  the 
same  time,  to  adopt  a  system  of  medical  treatment  for  her  relief. 

"On  examining  the  heart  I  found  its  action  very  much  increased, 
and  the  arterial  pulse  irregular.  After  telling  her  to  go  quickly 
up  and  down  stairs,  and  then  to  return  to  bed,  the  action  of  the 
heart  was  greatly  accelerated,  accompanied  with  such  difficulty 
of  breathing  as  to  alarm  those  who  were  present.  This  disturbed 
state  of  the  heart  appeared  to  me  to  point  out  the  cause  of  the 
derangement  in  the  cerebro-spinal  system,  and  to  illustrate  an 
interesting  pathological  fact. 

"  The  treatment  I  employed  was  to  apply  three  leeches  to  the 
region  of  the  heart,  sinapisms  to  the  feet,  and  a  dose  of  James' 
Powder  at  bedtime.  After  adopting  this  treatment  for  a  few 
days,  all  the  symptoms  were  greatly  alleviated,  and  by  the  sub- 
sequent use  of  the  Steel  Pill  she  perfectly  recovered." 

Somnolency. 

Contrasted  with  insomnolency  are  somnolency,  coma,  cata- 
lepsy, and  syncope, — all  conditions  of  the  cerebro-spinal  system 
indicating  a  diminution  in  the  vigour  of  the  heart. 

Somnolency  may  be  considered  as  a  modification  of  sleep,  or 
a  deviation  from  the  healthy  state  of  that  function ;  and  in  the 
same  manner,  as  an  increase  in  the  proportion  of  the  arterial 
blood  causes  wakefulness,  so  in  somnolency  or  lethargy  there  is 
an  increase  in  the  proportion  of  the  venous  blood  in  the  cerebro- 
spinal  system.      The  first  of  these   conditions  of  the  brain  is 
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Case. 


"  The  sleep 
ing  girl  of 
Montrose." 


Chap.  XVI.  diagnostic  of  disease  of  the  systemic  heart,  and  the  second  points 
out  some  disturbance  in  the  pulmonic  heart. 

A  man,  about  the  middle  period  of  life,  suffered  from  a  dis- 
ease of  the  right  heart,  which  ultimately  caused  his  death. 
During  the  latter  months  of  his  illness,  he  sometimes  remained 
for  several  days  in  a  state  of  lethargy,  and,  in  the  intermediate 
times,  his  intellectual  powers  were  restored. 

"  A  girl,  eighteen  years  of  age,  after  having  suffered  three 
weeks  from  a  nervous  fever,  awoke  one  morning  with  a  profuse 
bleeding  from  the  nose,  which  continued  for  several  hours.  The 
loss  of  blood  must  have  been  considerable,  but  the  exact  quantity 
could  not  be  ascertained.  Immediately  after  this  took  place, 
she  fell  into  a  comatose  state,  and,  two  days  after,  she  was  con- 
veyed to  her  father's  house,  where  she  remained  fifteen  hours  in 
the  same  state :  she  then  awoke  and  took  some  food,  complain- 
ing only  of  weakness. 

"  About  fifteen  hours  afterwards  she  again  became  comatose, 
and  continued  in  that  state  seven  days  and  seven  hours,  without 
taking  any  kind  of  nourishment,  and  without  the  evacuation  of 
either  feeces  or  urine.  After  this  period  some  food  was  given,  by 
putting  the  patient's  hand  with  a  spoon  to  her  mouth,  and  pour- 
ing it  in,  by  which  she  was  enabled  to  swallow,  although  still 
comatose  :  the  hand  remained  in  the  same  situation  till  put  back 
by  the  assistant.  In  this  state  she  continued  thirty  days  more, 
receiving  nourishment  in  the  same  manner  occasionally,  and 
passing  her  fajces  and  urine  involuntarily. 

"  On  the  thirtieth  day,  some  signs  of  hearing  were  evident, 
and  about  half-past  ten  at  night  she  was  lifted  from  her  bed,  and 
in  the  course  of  a  few  minutes  all  her  faculties  returned." 


Edin.  Med. 
and  Chir. 
Journal. 


Syncope. 


Fainting.  Whenever  there  is  any  impediment  to  the  free  egress  of  the 

arterial  blood  from  the  left  heart,  or  when  a  large  quantity  of 
the  general  mass  of  blood  has  been  abstracted  from  the  system, 
the  supply  of  tlie  vital  fluid  to  the  brain,  under  these  circum- 
stances, being  diiiiinislicd,  there  follows  languor,  loss  of  sense, 
loss  of  voluntary  motion,  and  syncope. 

Most  of  the  morbid  changes  in  the  left  heart  must,  it  is  evi- 
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dent,  produce  a  diminished  impetus  in  the  current  of  the  sys-   ohap.  xvi. 
temic  blood  by  the  imperfect  manner  in  which  such  structural 
changes  cause  the  heart  to  propel  the  blood  into  the  large  arterial 
trunks. 

In  diseases  of  the  heart,  besides  that  series  of  symptoms  which 
arises  from  a  diminished  supply  of  arterial  blood  to  the  cerebro- 
spinal system,  there  may  also  be  symptoms  produced  by  the 
venous  blood  not  having  its  free  ingress  from  the  vence  cavce,  and 
its  egress  into  the  pulmonary  artery  from  the  right  heart.  These 
causes  of  a  languid  circulation  will  happen,  whether  the  struc- 
ture of  the  valvular  apparatus  of  either  heart  be  injured,  or 
whether  their  parietes  be,  from  any  structural  change,  unable  to 
propel  the  blood  with  its  wonted  vigour. 

Syncope  varies  much,  both  in  degree  and  in  duration,  in  the 
maladies  of  the  heart.  Sometimes  it  characterizes  a  mere  tem- 
porary disturbance  in  the  heart's  action,  of  which  we  frequently 
see  examples  in  hysterical  women.  In  many  instances  of  syn- 
cope the  beatings  of  the  heart  and  arterial  pulse  can  scarcely  be 
perceived  ;  life  appearing  to  be  extinguished.  Frequently  those 
who  die  from  cardiac  disease  expire  in  consequence  of  a  paroxysm 
of  that  syncope  to  which  they  may  have  long  been  subject,  con- 
tinuing beyond  its  usual  time ;  the  heart  not  being  able  to 
overcome  some  mechanical  obstruction  to  the  circulation. 

Though,  when  long  protracted,  it  may  prove  fatal,  yet  syncope 
sometimes  continues  such  a  length  of  time,  that  the  disordered 
condition  of  the  heart  producing  the  fainting  state  is  apparently 
relieved  by  it. 

Syncope  I  have  pointed  out  to  be  one  of  those  acts  which 
Nature  herself  resorts  to,  for  relieving  certain  disturbances  of 
the  circulation,  and  it  is  often  successfully  employed  artificially 
in  order  to  effect  a  similar  purpose.  Syncope  has  so  powerful 
an  influence  in  mitigating  some  disorders  of  the  heart,  that  if 
there  could  be  discovered  any  safe  mode  of  keeping  a  person  in  a 
prolonged  state  of  fainting,  we  might,  perhaps,  be  thus  able  to 
remedy  many  diseases,  depending  upon  an  altered  condition  of 
the  circulating  system,  which  are  at  present  considered  beyond 
the  reach  of  art. 

To  effect  this  purpose,  it  has  always  appeared  to  me,  that  the  aazctic  Me- 
ingenious  "  cupping-boots,"  invented  by  Junod,  might  be  advan-  '^"'"^'' 
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cuAP.  xvT.  tageoTisly  employed.  Abstracting  by  means  of  that  instrument 
a  quantity  of  blood  from  the  trunk  of  the  body  to  the  extremities 
sufficient  to  cause  fainting,  that  state  might  be  produced  to  any 
degree,  and  prolonged  to  any  length  of  time,  so  that  a  powerful 
effect  upon  the  heart  might  be  thus  produced. 


Coma— its 
nature. 


Causes  of 
coma. 


Parry. 


Coma, 

Coma  is  so  nearly  allied  to  somnolency,  that  the  two  states  of 
the  sensorium  may  be  considered  as  the  continuous  links  of  a 
chain  ;  being  in  all  probability  only  different  degrees  of  the  same 
pathological  conditions  of  the  cerebro- spinal  system.  In  coma, 
the  functions  of  the  heart  are  so  impaired,  that  the  whole  ner- 
vous system  appears  to  be  wanting  in  its  due  supply  of  arterial 
blood,  and  consequently  all  the  functions  both  of  animal  and 
organic  life  to  have  become  more  or  less  enfeebled. 

Though  a  person  in  a  state  of  coma  appears  to  be  only  in  a 
profound  sleep,  yet  it  is  difficult,  if  not  impossible,  to  awake 
him  ;  a  circumstance  which  distinguishes  coma  from  natural 
sleep. 

A  comatose  state  may  be  produced  either  by  physical  or  by 
moral  causes.  It  may  be  caused  from  the  heart  not  being  able 
to  circulate  the  blood,  either  in  consequence  of  a  morbid  change 
in  its  structure  ;  from  a  want  of  sufficient  muscular  power ;  from 
a  diminution  in  the  quantity ;  or  from  a  change  in  the  quality, 
of  the  vital  fluid  ;  in  all  which  cases  coma  is  "  sometimes  ac- 
companied by  convulsions  or  spasms,  at  other  times  with  a  deli- 
rium alternating  with  convulsions." 

Fear  and  sudden  grief,  and  also  neurotics,  are  a  frequent  cause 
of  coma ;  in  these  cases  the  mental  excitement  produce  a  con- 
gestion of  blood  within  the  heart. 

If  we  can  suppose  a  state  of  the  heart,  where  there  is  already 
within  its  cavities  too  much  blood,  any  convulsive  movement,  in 
place  of  relieving  such  congestion,  would  inevitably  increase  it, 
and  aggravate  the  symptoms.  Accordingly,  whenever  the  heart 
is  congested  to  such  a  degree  that  it  is  incapable  of  emptying 
itself  sufficiently,  there  comes  on,  in  place  of  syncope  and  con- 
vulsions, a  state  of  coma,  which  in  some  instances  continues  an 
extraordinary  length  of  time,  the  circulation  being  only  vigorous 
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enough  to  preserve  organic  life.  Finally,  the  general  mass  of  chap.  xvi. 
blood  is  so  greatly  diminished,  becoming  so  imperfect  from  the 
enfeebled  state  of  respiration,  and  from  not  receiving  the  requi- 
site supply  of  chyle,  that  the  heart  is  sooner  or  later  enabled  to 
perform  its  functions  more  vigorously  ;  the  cause  of  the  retarded 
circulation  is  thus  gradually  removed,  and  ultimately  the  sufferer 
awakes  in  a  state  of  comparative  health. 

In  some  instances,  the  congestion  of  the  heart,  and  the  coma- 
tose state  which  accompanies  it,  take  place  to  such  a  degree  as 
even  to  destroy  life ;  and,  as  I  observed,  when  speaking  of  the 
influence  of  the  mind  upon  the  heart,  that  in  those  instances 
where  persons  have  expired  from  sudden  grief,  their  death  has 
been  caused  by  cardiac  congestion. 

A  long-protracted  comatose  state  may  not  be  unaptly  com- 
pared to  hibernation  in  animals.  If  such  a  state  could  only 
be  artificially  produced  in  man,  might  not  many  of  his  ail- 
ments be  thus  mitigated,  especially  those  of  the  circulating  and 
nervous  systems  ?  Indeed,  I  am  convinced  that  the  prolonged 
state  of  syncope^  and  great  inanition  which  often  supervene 
excessive  haemorrhages,  are  sometimes  the  means  of  curing  the 
diseases  by  which  the  haemorrhage  is  accompanied. 

Catalepsy. 

Catalepsy  appears  to  be  nearly  allied  to  coma  ;  and  of  all  the  Apopiexia 
imperfections  of  sleep  it  approaches  nearest  to  death  :  for  during  ^^  ^  ^v^^^^ 
the  cataleptic  paroxysm,  not  only  the  whole  of  animal  life  ceases, 
but  organic  life  can  scarcely  be  said  to  exist. 

Of  the  precise  nature  of  catalepsy  little  is  understood  ;  but  it 
appears  to  me  that  the  most  remarkable  symptoms  of  that  state 
are  referable  to  changes  of  the  circulation  in  the  cerebro-spinal 
system,  and  that  these  usually  depend  upon  changes  in  the  con- 
dition of  the  heart. 
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CHAPTEK  XVII. 

SYMPTOMS  DERIVED  FROM  THE  CEREBRO- SPINAL  SYSTEM. 

Subject  continued;    apoplexy;  epilepsy;  hysteria;   convulsions;    chorea; 
tetanus  and  cramp;  neuralgia;  ringing  in  the  ears;  and  ocular  spectra. 

Pursuing  our  inquiries  regarding  those  symptoms  in  diseases 
of  the  heart  which  are  derived  from  the  influence  of  changes  in 
the  circulation  on  the  cerebro-spinal  system,  we  come  next  to 
consider  the  nature  of  the  different  kinds  of  Jits,  or  paroxysms 
which  have  been  enumerated  in  systems  of  nosology — such  as 
apoplexy,  epilepsy,  hysteria,  convulsions,  and  syncope — all  of 
which  depend  either  upon  some  idiopathic  affection  of  the  cere- 
bro-spinal system,  or  they  are  symptomatic  of  a  primary  affection 
of  the  heart,  "  agreeing  with  each  other  only  in  their  final  in- 
Abercromby.  fluence  upon  the  functions  of  the  brain." 

However  much  the  different  kinds  of  fits  may  resemble  one 
another,  yet  attempts  have  been  made  to  draw  a  distinct  line  of 
demarcation  between  each  ;  but  if  the  symptoms  which  are  mani- 
fested in  each  species  be  examined  minutely,  although  the  gene- 
ral assemblage  of  these  symptoms  may  be  different,  yet  there  is 
no  one  symptom  that  does  not  sometimes  occur  in  all  of  them. 

In  the  different  kinds  of  fits  are  to  be  found  every  possible 
combination  of  changes,  both  in  the  functions  of  the  brain  and 
spinal  cord,  affording  examples  of  all  those  classes  of  symptoms 
of  a  disordered  heart  which  have  been  enumerated  ;  at  the  same 
time,  the  portion  of  the  cerebral  system  affected  in  particular  dis- 
orders of  the  heart,  pathological  research  has  not  yet  revealed  ; 
and  all  the  evidence  we  possess  on  this  subject  goes  only  to 
prove  that  certain  changes  do  take  place  in  the  functions  of  the 
nervous  system  from  cliangcs  in  the  functions  of  the  heart. 

The  descriptions  given  of  apoplexy  in   particular,   and  the 
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various  species  of  that  disease  which  nosologists  have  enumerated,  chap.  xvii. 
ofifer  a  striking  proof  of  the  error  of  grouping  together  those  dis- 
eased conditions  of  the  nervous  system,  which  may  be  the  effect 
either  of  some  primary  disorganization  of  the  brain,  or,  what  I 
believe  to  be  far  more  frequent,  of  diseases  of  the  brain  arising 
from  the  circulation  in  the  head  being  disturbed,  in  consequence 
of  a  disorder  of  the  heart.  The  phenomena  accompanying  these 
two  distinct  conditions  of  the  brain  must  be  very  different,  and 
it  is  reasonable  to  surmise  that  the  symptoms  caused  by  a  change 
in  the  structure  of  the  brain  cannot  have  the  same  influence  on 
the  general  system,  as  those  changes  which  are  caused  by  a 
disordered  heart. 

Until  the  works  of  Portal,  Corvisart,  and  Laennec  appeared, 
it  seems  never  to  have  even  been  conjectured  that  changes  in 
the  cerebral  circulation  could  depend  upon,  or  arise  from 
changes  in  the  functions  of  the  central  organ  itself.  Although 
the  co-existence  of  an  apoplectic  fit  with  a  diseased  heart,  in  a 
large  proportion  of  cases,  has  since  been  universally  admitted, 
still  no  one,  as  far  as  I  know,  has  attempted  to  give  any  expla- 
nation of  those  peculiar  arrangements  of  the  vascular  system  by 
which  so  important  a  relation  between  the  nervous  system  and 
the  heart  is  established  ;  and  even  one  of  the  latest  writers  on  this 
subject  observes  : — "  There  is  reason  to  believe  that  certain 
apoplectic  affections  are  connected  with  a  disease  of  the  heart, 
the  nature  of  which  is  extremely  obscure."  But  now  that  the  Abercromby. 
peculiarities  of  the  circulation  in  the  brain  have  been  shown  to 
be  so  completely  dependent  on  the  heart's  action,  and  the  rela- 
tion of  the  brain  and  heart  to  be  depending  on  the  blood,  the 
pathological  phenomena  of  the  two  vital  organs  can,  I  think,  be 
very  satisfactorily  explained. 

The  symptoms  which  accompany  these  conditions  of  the  brain  Symptoms 

1         •  1  •  1  •  .  p      ,       of  the  two 

— the  idiopathic  and  the   symptomatic — though  some   of  the  classes  differ. 

symptoms  may  be  common  to  both,  yet  each  assemblage,  taken 

collectively,  must  be  of  a  very  different  character ;  for  it  has 

been  already  mentioned  that  the  symptoms  of  a  disorganization 

of  the  brain,  or  of  its  meninges,  cannot  have  the  same  influence 

upon  the  economy,  as  those  changes  in  the  circulation  within  the 

head  which  are  caused  by  a  disordered  heart. 

The  first  class  of  symptoms,  or  of  those  arising  from  an  idio- 
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Chap.  XVII.  pathic  affection  of  the  cerebro-spinal  system,  I  am  not  going 
now  to  discuss ;  but  will  endeavour  to  investigate  only  those 
which  are  developed  in  that  system,  when  the  heart's  functions 
are  disturbed, — symptoms  which  have  never  been  enumerated 
nor  classed  together  as  appertaining  to  the  semeiology  of  the 
heart. 

Those  symp-       Such  svmptoms,  I  think  it  will  appear,  must  necessarily  be  of 

toms  caused  j      i.  i  j.  ±         7  ^  j 

by  a  diseased  two  kinds  :  ouc  causcd  by  changes  in  the  systemic^  and  the  other 
by  changes  in  the  pulmonic  heart.  This  view  of  the  nature  of 
the  different  kinds  of  apoplexy,  affords  a  satisfactory  explana- 
tion of  the  various  and  apparently  incongruous  assemblage  of 
symptoms  of  these  diseases  which  have  been  grouped  together 
by  nosologists  ;  and  also  accounts  for  the  inconsistent  subdivisions 
and  number  of  species  which  they  have  enumerated. ^  It  is  clear 
that,  as  one  part  of  that  classification  includes  certain  symptoms 
caused  by  a  change  in  the  circulation  of  the  venous  blood  within 
the  head,  another  includes  a  series  of  symptoms  produced  by  a 
change  in  the  circulation  of  the  arterial  blood,  thus  confounding 
two  perfectly  distinct  conditions  of  the  nervous  system. 

That  one  state  of  the  cerebral  circulation  produced  by  a  dis- 
may treither  order  of  the  right  heart,  and  another  by  a  disorder  of  the  left, 
veaous  or  m^y  either  of  them,  singly  or  combined,  cause  apoplexy,  can  be 
clearly  demonstrated  by  the  differences  of  the  symptoms  in  the 
two  kinds  of  the  disease ;  so  that  according  to  the  character  of 
these  symptoms  will  the  seat  of  the  disease  in  each  heart  be  in- 
dicated. 

An  important  induction  from  this  view  of  the  pathology  of 
apoplexy  is,  that  the  general  system  of  treatment  ought  to  be 
entirely  different  in  the  two  species  of  the  disease  :  thus  afford- 
ing a  satisfactory  explanation  of  the  remarkable  discrepancy  in 
the  principles  of  treatment  which  have  been  generally  recom- 
mended. 

'    TaHLB  dl'  THE  DiFKEKKNT  SpBCIES  OF  APOl'LEXV. 


A]>oplexia  Sangutuuu. 
Serosa. 
Simplex. 
liif1aniiM:ttoi°ia 
I'lclhniica. 
Aithiitica. 
Khoumatica. 


Apoplexia  Catarrhalis 
„  Hereditaria 

„  Spaemodica. 

Couvulsiva. 
,,  Hysterica. 

Ncrvowa. 

Fulminans. 
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But  whilst  such  a  distinct  line  of  demarcation  can  be  legiti-  <^hap.  xvii. 
mately  drawn  between  an  arterial  and  a  venous  apoplexy,  it 
must  not  be  denied,  that  examples  may  be  found  where  these  two 
states  of  the  vascular  system  co-exist  at  the  same  time. 

In  confirmation  of  the  preceding:  views,  I  may  observe  that  Analogy  of 

■•■  '-'  '  /     ,  apoplexy,  &c. 

the  condition  of  the  vascular  system  of  the  brain  in  apoplexy, 
appears  to  bear  a  very  strong  analogy  to  an  organ  when  inflamed 
during,  the  acute  and  chronic  stages  of  inflammation.  As  in 
arterial  apoplexy  there  is  an  increased  quantity  of  arterial  blood 
in  the  brain,  so  during  the  acute  stage  of  inflammation  there  is 
an  increase  of  the  arterial  blood  in  the  inflamed  part ;  and,  as  in 
the  venous  apoplexy,  where  there  is  an  increased  proportion  of 
venous  blood  within  the  head,  so  in  chronic  inflammation  the 
venous  system  of  the  part  affected  has  become  congested,  and 
the  arterial  circulation  so  languid,  that  the  diseased  organ 
appears  to  be  congested  entirely  with  venous  blood. 

This  analogy  may  be  traced  still  further  by  comparing  the 
most  appropriate  systems,  for  the  treatment  of  the  two  forms  of 
apoplexy,  with  those  which  are  employed  for  the  treatment  of 
inflammation  in  its  two  opposite  stages. 

In  acute  inflammation,  as  in  arterial  apoplexy,  a  depletive 
treatment  is  applicable ;  whereas,  when  the  inflammation  is 
passive,  as  in  venous  apoplexy,  evacuating  remedies  afford  com- 
paratively but  little  relief,  stimulants  being  most  efficacious. 

On  reviewing  the  different  accounts  which  have  been  given  of 
the  nature  of  apoplexy,  it  will  be  found  that  some  histories  of 
the  disease  dwell  more  especially  upon  those  symptoms  which 
mark  the  disturbed  state  of  the  venous  circulation,  or  of  a  dis-  venous  apo- 
order  in  the  right  heart ;  and  that  in  other  histories  of  this  ^  ^^^' 
disease,  those  symptoms  are  chiefly  described  which  charac- 
terize a  disturbance  of  the  arterial  circulation,  with  some  dis- 
order of  the  left  heart. 

The  diminished  vigour  of  the  intellectual  powers ;  the  dis- 
position to  sleep,  and  lethargy ;  the  livid  and  turgid  countenance 
from  over-distention  of  the  subcutaneous  veins  ;  the  embarrassed 
respiration  ;  the  slow  and  easily  compressed  pulse,  are  all  symp- 
toms caused  by  a  disturbance  in  the  circulation  of  the  venous 
system. 

In  those  cases  of  apoplexy  in  which  the  condition  of  the  sen-  ^l^f^'^^  ^P"*" 


156 


SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART 


Different 
systems  of 
treatment 
explained. 


Chap.  XVII.  sorium  is  altered  from  an  increased  proportion  of  the  arterial 
blood,  there  is  giddiness,  headache,  vertigo,  ringing  in  the  ears, 
ocular  spectra,  insomnolency,  mental  irritability,  flushed  coun- 
tenance, along  with  a  vigorous  action  of  the  heart,  and  a  full, 
throbbing  arterial  pulse, — symptoms  all  indicating  a  disorder  of 
the  left  heart. 

This  view  of  the  nature  of  apoplexy,  and  of  the  two  distinct 
and  very  different  conditions  of  the  cerebro- spinal  circulation  in 
each  type  of  that  affection,  not  only  affords  a  most  useful  con- 
tribution to  the  catalogue  of  sywiptoms  in  the  diseases  of  both 
hearts  ;  but  it  reconciles  the  contradictory  accounts  which  have 
been  given  of  the  history  of  the  symptoms,  and,  at  the  same 
time,  explains  the  apparent  inconsistency  in  the  different  modes 
which  have  been  recommended  for  treating  apoplexy.  I  refer 
to  that  system  of  treatment,  which  consists  in  the  use  of  de- 
pletive means,  and  to  the  other,  wherein  the  propriety  of  ex- 
hibiting stimuli  is  advocated.^ 

To  affections  of  the  systemic  heart  the  depletive  system  of 
treatment  is  undoubtedly  applicable  ;  but,  where  the  pulmonic 
heart  is  gorged  with  blood,  a  depletive  system  is  to  be  adopted 
with  great  caution,  as,  by  still  further  reducing  the  vital  powers, 
the  venous  congestion  will  be  increased ;  whereas  the  exhibition 
of  stimuli  or  cardiacs^  properly  so  called,  by  invigorating  the 
heart,  will  enable  it  the  better  to  propel  the  blood  into  the 
arterial  system.  At  all  events,  the  effects  of  opening  the  tem- 
poral artery,  or  the  jugular  vein,  both  of  which  have  their  ad- 
vocates, must  be  very  different  in  the  two  forms  of  this  disease  ; 
for  whilst,  in  venous  apoplexy,  abstracting  a  certain  quantity  of 
venous  blood  might  relieve  the  right  heart,  and  the  venous  con- 
gestion in  the  head,  the  abstraction  of  arterial  blood  would 
diminish  the  vigour  of  the  heart,  and,  by  rendering  the  arterial 
stream  in  the  head  less  vigorous,  the  congestion  of  the  venous 
system  would  not  be  diminished. 

The  abstraction  of  a  certain  quantity  of  blood,  I  have  said,  may 
relieve  congestion  of  the  right  heart.  Experiments  on  animals 
have  distinctly  shown  how,  when  the  pulmonic  heart  has  become 
so  congested  that  it  ceases  to  beat,  its  pulsations  are  immediately 


'  "  The  brothers  Montainc  divided  sanguineous  apoplexy  into  arterial  and  venous,  and  they 
endeavoured  to  distinguish  them  fnnn  the  other  kinds." — Traifcdcl'Aixiplcxie,   Lyons,  1811 
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restored  by  venesection;  so  that  the  abstraction  of  a  limited  ^^a^- ^vii 
quantity  of  blood  in  venous  apoplexy  will  enable  the  heart  to 
propel  its  contents  with  more  force.     The  quantity  of  the  vital 
element,  however,  to  be  abstracted  ought  to  be  so  moderate 
that  the  future  vigour  of  the  circulation  may  not  be  diminished. 

The  common  remark,  that  those  who  have  short  necks  are  some  per- 
particularly  disposed  to  apoplexy,  is  certainly  correct.  But,  it  disposed  to 
is  surely  illegitimate  to  suppose,  that  it  is  merely  the  shortness  "^^^  *^^^' 
of  the  cerebral  arteries  which  predisposes  such  persons  to  apo- 
plexy. The  difference  of  an  inch  in  the  length  of  a  tube  cannot 
produce  any  appreciable  alteration  in  the  current  of  a  fluid 
passing  along  it.  To  me  it  appears  that  those  who  have  short 
necks  have  usually  a  large  chest— such  a  form  of  the  chest  as 
is  very  often  found  in  those  who  have  a  diseased  heart.  There 
is  a  harmony  in  the  organization  of  the  human  frame  in  the 
different  races  of  mankind,  and  there  are  particular  forms  of  the 
body,  all  which  have  some  special  character  in  the  different 
parts  of  the  same  person.  In  one  person  we  observe  the  nose, 
the  lips,  the  brow,  the  cheeks,  and  the  chin  broad  and  flat ;  in 
another,  all  these  features  are  angular:  hence  we  may  infer, 
that  the  man  with  a  short  neck,  and  a  large  capacious  chest, 
will  have  also  short,  thick  hands  and  feet,  which,  as  Cullen 
observed,  are  characteristic  of  plethora.  "  I  have  remarked,  in 
several  instances,  that  those  having  their  feet  and  hands  shorter 
than  in  the  usual  proportion  to  the  rest  of  the  body,  were  those 
liable  to  si,  plethoric  state  of  the  lungs."  Cuiien. 

By  the  early  writers,  an  apoplectic  fit  had  always  been  con- 
sidered to  be  the  effect  of  some  mechanical  compression  upon 
the  brain  ;  but  the  question  has  since  been  much  discussed, 
whether  or  not  the  brain  can  be  compressed  ? 

It  appears  extremely  probable  that  those  who  have  attempted  The  incom- 

"•  *•  .  .       ,        ,.  pressibility 

to  explain  various  phenomena  in  the  diseases  of  the  cerebro-spinal  of  the  brain, 
system,  by  attributing  them  to  compression,  have  been  led  to 
form  that  opinion  from  the  effects  of  those  injuries  of  the  brain 
which  cause  more  or  less  compression  ; — such  injuries  as  depress 
a  portion  of  the  bony  cranium,  or  cause  the  effusion  of  blood  in 
the  medulary  pulp. 

But  the  varied  changes  in  the  proportions  of  the  arterial  and 
venous  bloods  within  the  head,  and  the  changes  in  the  velocity 
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Chap.  XVII.  of  their  currents,  appear  to  me  to  explain  satisfactorily  the 
morbid  phenomena  of  the  nervous  system,  which  have  been  at- 
tributed to  a  compression  of  the  brain ;  it  is  not,  therefore, 
necessary  to  assume  that  the  phenomena,  in  different  disorders 
of  the  heart,  are  the  effects  of  compression  on  the  brain. 

That  changes  in  the  proportion  of  the  two  bloods  cause  dis- 
turbance in  the  functions  of  the  brain,  we  have  ample  proofs. 
It  is  no  less  evident,  that  changes  in  the  momentum  of  the  blood 
within  the  head,  will  produce  changes  in  the  functions  of  the 
brain  distinct  from  those  which  are  caused  by  differences  in  the 
proportions  of  the  two  bloods.  The  most  remarkable  of  these 
changes  are  exemplified  in  sleep,  and  in  all  its  varieties  wherein 
there  is  a  diminution  in  the  velocity  of  the  circulation ;  and  also 
in  changes  in  the  position  of  the  body  ;  as  is  often  felt  when 
stooping  forward  for  a  time,  by  which  the  weight  and  velocity 
of  the  column  of  blood  is  diminished,  thus  causing  giddiness  and 
stupor. 

Viewing  the  contents  of  the  cranium  as  a  physical  apparatus, 

it  is  apparent  that  its  construction  is  such  that  all  compression  of 

its  contents  is  carefully  guarded  against.     *'  The  head,  being  a 

close,  bony  cavity,  is  not  susceptible  of  atmospheric  pressure  ; 

and  though  the  quantity  of  blood  may  vary  in  other  parts  of  the 

body,  it  does  not  do  so  in  the  head,  where  the  vessels  are  in  a 

similar  position  to  that  of  a  syphon  in  action.     The  arteries  of 

the  brain,  not  having  to  sustain  the  same  outward  pressure  as 

the  other  parts  of  the  body,  are  considerably  weaker  ;  whilst  the 

veins  are  placed  in  grooves  of  the  bones  and  have  a  strong 

Hogg's  covering,  so  that  they  cannot  collapse  by  any  sudden  tension  of 

Natural  ""^    ^^  artcrics,  as  other  veins  would  do,  and  thus  they  are  singu- 

Phiiosophy.    \^Y\y  adapted  for  the  preservation  of  thought  and  life." 

"  Unless,"  observes  a  learned  author,  "there  has  been  a  rup- 
ture of  the  vessels  and  extravasation  of  the  blood,  no  change 
whatsoever  in  the  state  of  the  vessels  can  be  distinguished  ;  be- 
cause the  medullary  matter  of  the  brain  is  not  compressible  like 
a  piece  of  sponge  or  cork,  the  pores  of  which  are  filled  with  air. 
Unless  the  medullary  matter  of  the  brain  could,  by  the  force  of 
the  circulation,  be  squeezed  into  a  smaller  bulk,  it  is  evident 
there  can  be  no  sensible  and   general  dilatation  of  the  blood 

Monro.  VeSBcls." 
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'^  To  prove  that  the  utmost  force  of  the  circulation  is  not  capa-  chap.  xvii. 
ble  of  compressing  the  substance  of  the  brain  into  a  smaller 
bulk,  I  put  large  pieces  of  the  brain  into  a  glass  decanter,  and 
filled  it  with  water  to  the  middle  of  its  neck.  I  then  tied  an 
inflated  bladder  on  the  mouth  of  the  decanter,  and  did  not  find, 
on  squeezing  the  bladder,  that  the  water  sunk  in  the  neck  of  the 
decanter,  which  it  would  have  done  if  the  brain  had  been  evi-  Monro  on  the 
dently  compressible  by  such  a  force."  stem,  i783.  ' 

To  illustrate  the  same  views.  Sir  A.  Cooper  "  applied  the 
trephine  to  the  cranium  of  a  large  dog,  and  took  out  a  portion  of 
the  bone.  I  then,  with  the  handle  of  a  knife,  separated  the 
dura  mater  from  the  bone.  Until  I  had  done  so,  I  found  that  I 
could  make  no  impression  on  the  brain.  I  then  pressed  upon  it 
with  my  finger.  At  first  the  animal  did  not  seem  to  feel  it ;  but 
upon  pressing  more,  it  produced  pain  and  irritation,  and  the  dog 
endeavoured  to  avoid  us.  Upon  still  increasing  the  pressure  he 
became  comatose,  and  fell  down.  I  kept  him  in  that  state  for 
five  or  six  minutes ;  upon  removing  my  finger,  he  got  up,  turned 
round  two  or  three  times  from  giddiness,  and  then  walked  away  cooper's  lec- 
apparently  little  worse  for  the  operation."  gerp. 

Admitting  that  the  whole  of  the  contents  of  the  unyielding 
cranium  are  not  susceptible  of  being  compressed,  yet  we  know 
that  changes  in  the  circulation  of  particular  portions  of  the  brain 
are  constantly  taking  place.  In  those  diseases,  where  the  circu- 
lation in  a  particular  part  of  the  brain  is  disturbed,  we  can  con- 
ceive how,  when  the  due  balance  between  the  venous  and  the 
arterial  circulation  is  destroyed,  only  that  portion  of  the  brain  to 
which  these  vessels  belong  will  be  altered,  and  have  its  functions 
deranged.  "  Therefore,"  observes  Monro,  "  where  the  blood  is 
extravasated,  it  is  most  absurd  to  adopt  the  supposition  that  the 
white  substance  of  the  brain  was  compressed  into  a  much 
smaller  bulk,  and  had  lost  as  much  of  its  bulk  as  was  equal  to 
the  bulk  of  the  blood  effused,  instead  of  which  it  is  evident  that 
as  much  blood  as  a  20,000th  part  must  have  passed  out  of  the 
head  as  was  effused  ;  or,  if  a  part  of  the  brain  be  inflamed  and 
its  vessels  enlarged,  the  branches  of  the  vessels  in  the  rest  of 
the  brain  must  be  pressed  into  a  smaller  bulk,  and  must  send 
out  of  the  head,  by  the  veins,  as  much  blood  as  had  been  added 
to  the  inflamed  part." 
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Monro. 


*'  It  may  be  also  observed,  that  as  the  solid  matter  of  the  brain 
is  not  elastic,  like  compressed  sponge,  the  general  size  of  the 
blood-vessels  of  the  brain  cannot  be  diminished.  Hence  the 
vessels  of  the  brain  cannot  be  dilated  or  contracted,  like  those 
of  the  external  soft  organs  ;  although  an  increased  impulse  of  the 
blood  in  the  arteries  may  quicken  the  motion  of  the  blood 
within  the  head,  it  cannot  add  sensibly  to  the  quantity  of  it ; 
and,  on  the  other  hand,  that  opening  the  corresponding  veins 
cannot  diminish  sensibly  the  quantity  of  it." 

In  concluding  this  subject,  I  may  observe,  that  the  changes 
in  the  circulation  both  of  the  arterial  and  venous  blood  within 
the  cranium,  opens  an  important  field  of  inquiry ;  more  especi- 
ally, as  in  almost  every  disorder  of  the  heart,  the  cerebral  circu- 
lation undergoes  changes  either  in  the  proportions  or  in  the 
momentum  of  the  two  bloods.  It  is  probable,  as  I  have  said, 
that,  as  pathological  science  advances,  we  shall  be  able  to  refer 
the  morbid  changes  of  particular  portions  of  the  nervous  system 
to  particular  disorders  of  the  heart. 


H  ysteria 


Considered 
as  one  of  the 
neuroses. 


Hysteria, 

What  has  now  been  said  of  the  nature  of  apoplexy  is,  in 
many  respects,  applicable  to  other  fits ;  especially  to  those  of 
hysteria,  epilepsy,  and  convulsions  ;  all  of  which  may  be  con- 
sidered as  "  different  links  of  one  chain,  caused  by  changes  in 
the  circulation  of  the  blood  within  the  head."  These  changes 
in  the  circulation  of  the  cerebro-spinal  system,  I  shall  also  en- 
deavour to  show,  are,  at  least  in  many  instances,  caused  by  a 
primary  affection  of  the  heart,  and  may  therefore  be,  with  pro- 
priety, added  to  the  catalogue  of  symptoms  of  a  disordered  heart. 

The  pathology  of  hysteria  has  never  been  very  clearly  ex- 
plained ;  nosological  writers  have  been  satisfied  with  arranging 
it  amongst  nervous  diseases,  though  it  may  be  distinctly  shown 
to  be  most  commonly  symptomatic  of  an  affection  of  the  heart : 
the  various  symptoms  which  characterize  it  being  all  referable 
to  changes  in  the  distribution  of  the  blood  in  the  cerebro-spinal 
system,  and  the  hysteric  paroxysm  being  always  preceded  or 
accompanied  by  palpitations  more  or  less  violent. 

Amongst  the  more  striking  symptoms  of  hysteria  may  be 
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enumerated  palpitation  of  the  heart,  dyspnoea,  involuntary  move-  chap.  xvii. 
ments  of  the  muscles,  temporary  disturbance  of  the  intellectual 
powers,  screaming,  sighing,  sobbing,  weeping,  laughing;  all 
these  being  instinctive  acts  of  the  economy,  as  I  formerly  said, 
which  are  employed  by  the  vis  conservatrix  to  restore  a  dis- 
turbed circulation. 

The  causes,  too,  which  produce  hysteria  afford  further  evidence 
to  prove  that  the  primary  affection  is  often  seated  in  the  heart. 
Mental  emotions,  particularly  in  persons  of  an  irritable  and 
easily  excited  temperament,  most  frequently  precede  the  hysteric 
paroxysm. 

There  is  still  another  and  no  less  important  source  of  evidence, 
that  the  heart  is  the  organ  which  is  often  primarily  affected  in 
hysteria,  in  the  medicines  which  are  successfully  employed  for 
the  treatment  of  hysterical  affections ;  these  all  being  such  as  are 
well  known  to  act  upon  the  organs  of  circulation — such  as  anti- 
mony, iron,  copper,  zinc,  and  all  the  antispasmodics  commonly 
so  called.^ 

Epilepsy. 

Epilepsy  is  by  no  means  an  uncommon  symptom  in  those  Epilepsy, 
affected  with  a  disorder  of  the  heart ;  and  the  circumstance  of  a 
person  being  subject  to  epileptic  fits  points  out  the  propriety  of 
examining  the  condition  of  the  heart,  in  order  to  ascertain  how 
far  the  fit  depends  on  a  disturbed  circulation,  and  not  upon  any 
primary  disease  of  the  encephalon,  or  be  symptomatic  of  some 
disorder  of  the  abdominal  viscera.  "  I  have  seen,"  observes 
Parry,  "  several  instances  in  which  epileptic  fits  immediately 
followed  violent  palpitation  of  the  heart,  which,  in  one  of  the 
cases,  was  excited  by  merely  a  disagreeable  smell,  and  produced 
the  paroxysm  in  a  patient  who  was  never  previously  so  affected. 
It  may,  indeed,  with  great  reason  be  doubted  whether  palpita- 
tion be  not  a  prelude  to  the  fit  in  most  cases,  although  in  many 
the  approach  of  the  paroxysm  is  so  rapid  that  the  true  series  of 
symptoms  elude  or  escape  observation."    And  again,  he  observes, 

1  A  remarkable  instance  of  the  power  of  manj'  of  the  patients  in  the  same  ward  were 

imitation  occurred  at  the  Hospital  of  liar-  seized  with  an  ei)ileptic  paroxysm. —  Van 

laem,  in  Holland.     A  patient  with  epilepsy  Swietcn. 
being  admitted,  was  attacked  with  a  fit,  and 
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Chap.  XVII.  "  That  the  cause  of  epilepsy  is  owing  to  the  state  of  the  circula- 
tion, is  probable  from  the  suddenness  of  the  attack,  and  the  per- 
fect interval  which  exists  between  them,  both  which  circum- 
stances imply  the  operations  of  a  fluctuating  cause,  which  we 
cannot  well  conceive  to  be  any  other  than  one  of  those  sudden 
changes  which  we  see  continually  occurring  in  the  sanguiferous 
system." 

The  convulsive  movements  which  accompany  the  epileptic, 
as  well  as  the  hysteric  paroxysm,  must  assist  in  restoring  the 
circulation  which  in  these  affections  is  so  manifestly  deranged  ; 
for,  as  I  have  shown  that  in  all  disorders  of  the  heart  where  con- 
vulsive movements  take  place,  these  movements  must  increase 
the  quantity  of  blood  in  the  left  ventricle,  so  it  may  be  expected 
that  it  will  only  be  in  those  conditions  of  the  heart,  where  there 
is  a  want  of  systemic  blood,  that  convulsions  will  take  place 
spontaneously,  as  a  restorative  or  curative  act  of  the  economy. 

I  may  here  remark,  that  the  cases  of  epilepsy,  like  those  of 
hysteria,  which  are  under  the  influence  of  medical  treatment, 
have  usually  been  relieved  by  such  remedies  as  act  upon  the 
circulation,  and  of  which  many  examples' might  be  cited. 

Convulsions. 

Of  that  class  of  symptoms  in  diseases  of  the  heart  derived 

from   the  spinal  cord,  in  which  only  the  nerves  of  the  motor 

column  are  affected,  the  most  remarkable  are  convulsions :  these 

take  place  occasionally  in  all  the  various  kinds  of  fits,  and  in 

those  too  whose  character  seems  perfectly  different. 

They  arise  Convulsious  may  be  caused  either  by  a  diminution  or  by  an 

causes.  incrcasc  in  the  circulation,  or,  as  was  observed  by  the  father  of 

Hippocrates,  medicine,  "  convulsions  may  arise  either  from  evacuation  or  from 

repletion  J^ 
Convulsions  In  most  cascs  of  those  convulsions  which  arise  from  "  evacua- 
tion. *  ^  tion,"  or  when  such  a  diminution  has  taken  place  in  the 
quantity  of  blood  within  the  heart  as  to  cause  syncope,  general 
convulsive  movements  succeed  the  loss  of  sense  and  voluntary 
motion  :  the  convulsions  arc  in  tliis  case  resorted  to  by  the 
economy  in  order  to  increase  the  vigour  of  the  enfeebled  heart  by 
increasing  the  quantity  of  its  systemic  blood. 
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It  will  be  likewise  found,  that  in  all  those  affections  of  the  Chap,  xvn. 
heart,  which  are  accompanied  by  fits  of  syncope^  that  convul- 
sions generally  succeed  the  fainting  state  ;  the  musculo- cardiac 
function,  under  such  circumstances,  being  resorted  to  by  the 
economy,  to  invigorate  the  central  organ,  and  thus  cause  more 
blood  to  be  impelled  into  the  cerebro-spinal  system. 

The  convulsions  from  ''repletion"  are  caused  by  those  con-  Convulsions 

, .   .  p     1  T  ^  •  '  r  from  reple- 

ditions  01  the  nervous  system  where  there  is  a  congestion  oi  tion. 
blood  in  the  cerebral  vessels, — in  many  of  such  cases  the  func- 
tions of  the  heart  have  been  primarily  disturbed,  so  that  apo- 
plexy, hysteria,  and  epilepsy  are  all  accompanied  with  convul- 
sive movements.  The  convulsions  which  accompany  immode- 
rate fits  of  laughter  are  sometimes  so  violent  as  to  create  fatal 
congestion  of  the  heart. 

Involuntary  movements,  especially  of  the  limbs,  or  twitchings 
in  particular  muscles,  are  by  no  means  unfrequent  during  im- 
perfect sleep,  as  happens  when  the  circnlation  has  been  dis- 
turbed by  a  full  stomach,  by  flatulence,  or  by  the  presence  of 
indigestible  food  ;  and  often  those  with  a  disorder  of  the  heart 
have  their  sleep,  which  usually  was  very  imperfect,  accompanied 
by  convulsive  movements,  of  which  they  were  not  themselves 
conscious. 

The  action  of  the  muscles  in  chorea  affords  another  example  in  chorea. 
of  involuntary  muscular  movements  accompanying  a  disordered 
heart.  Although  we  may  be  unable  to  give  a  satisfactory  ex- 
planation of  this  symptom,  it  has  been  distinctly  shown  that 
some  cases  of  chorea  are  accompanied  by  a  disturbance  of  the 
heart ;  and  that  they  have  been  relieved  by  blood-letting  and 
antimonials.  Copland. 

Other  cases  of  chorea  arise  from  a  disordered  state  of  the  ali- 
mentary canal,  and  are  cured  by  purgatives.  Hamilton. 

It  is  a  remarkable  phenomenon,  that  the  unceasing  move- 
ments of  the  muscles,  which  take  place  during  wakefulness  in 
those  affected  with  chorea,  should  cease  altogether  during 
sleep. 

Contrasted  with  the  phenomena  which  accompany  chorea,  are  ^^  tetanu?. 
those  of  tetanus  J  wherein  the  contraction  of  the  voluntary  muscles 
is  permanent.     The  pressure  which  is  caused  by  such  muscular 
contractions  must,  by  impeding  the  free  transit  of  their  blood. 
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Chap.  XVII.  liave  a  powerful  influence  on  the  general  circulation,  especially 
on  the  condition  of  the  heart. 


motor 
column 
affected  in. 


Paralysis. 

Paralysis;  There  is  another  affection  of  the  organs  of  active  motion  symp- 

tomatic of  a  disordered  circulation,  and  which  is  of  a  very  oppo- 
site character  to  convulsions ;  the  muscles  in  such  cases  losing 
to  a  greater  or  less  degree  their  contractile  power,  and  sometimes 
becoming  completely  paralyzed. 

This  affection  of  the  motor  column  of  the  spinal  cord  may  be 
observed  in  those  cases  of  a  disordered  heart  arising  from  violent 
mental  emotion,  and  from  the  abuse  of  narcotics  ;  the  impaired 
power  of  motion  remaining  a  very  lengthened  period  in  some 
cases,  and  in  others  being  merely  transitory. 
Case.  A  lady,  who  had  a  congested  heart  caused  by  grief,  after  losing 

for  some  time  the  power  of  motion  and  of  feeling  in  one  side,  the 
face  and  upper  extremity  of  the  body  recovered,  and  at  the  same 
time  the  lower  extremity  of  the  opposite  side  became  affected, 
and  thus  she  was  disabled  from  using  both  of  the  lower  limbs. 

Sometimes  the  motor  column  of  one  side  and  the  sensory  column 
of  the  opposite  side,  become  affected  in  the  same  manner. 

A  gentleman  was  attacked  with  a  paralysis  of  the  left  side  of 
the  body ;  on  the  following  morning  he  had  an  apoplectic  fit, 
during  which  the  whole  of  the  right  side  was  in  perpetual  con- 
vulsions. 

A  similar  condition  of  the  motor  column  of  the  spinal  cord 
may  be  observed  in  only  one,  or  in  several  nervous  trunks  at 
the  same  time. 
Case.  A  young  lady,   suffering  from  a  disordered  heart,  lost  the 

power  of  moving  the  right  hand  to  such  a  degree  that  she  was 
quite  unable  to  move  her  fingers,  but  the  power  returned  by 
employing  cardiac  remedies. 


Both  motor 
and  sensory 
columns 
aflFected. 
Case. 


Altered  sen- 
sibility. 


Neuralgia. 

Another  class  of  symptoms,  which  are  met  with  in  disturb- 
ances of  the  heart,  arise  from  affections  of  the  nerves  of  sensa- 
tion, or  of  the  sensory  column  of  the  spinal  cord  ;  these  nerves 
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in  one  class  of  cases  losing,  more  or  less,  their  sensibility,  and  in  chaf.  xvii. 
another  class  their  sensibility  is  morbidly  increased. 

In  some  cases  of  paralysis,  besides  the  loss  of  motion,  there  is 
also  the  loss  of  sensation,  both  columns  of  the  spinal  cord  being 
simultaneously  affected.  "  In  palsy  the  loss  of  motion  is  often 
accompanied  with  a  loss  of  sense. ^^  Cuiien. 

Impaired  sensation  of  the  sensory  nerves  happens  in  those  Sensibility 
affections  of  the  heart  where  so  great  a  disturbance  of  the  cir- 
culation has  been  produced  that  some  of  the  functions  of  the 
whole  cerebro- spinal  system  are  disturbed.  In  other  cardiac 
diseases,  the  powers  of  only  a  limited  number  of  these  nerves  are 
impaired. 

A  young  woman,  afflicted  with  hysteria,  entirely  lost  the  sense  Case. 
of  touch  in  one  of  her  hands  and  fingers,  whilst  she  retained  the 
powers  of  motion. 

A  morbid  sensibility  of  the  sensory  nerves  is  by  no  means  of  increased 

"•j-i  r^ui,..  sensibility. 

rare  occurrence  m  disorders  or  the  heart. 

An  athletic  youth  complained  of  tingling  sensations  in  several  case. 
of  the  fingers  of  one  of  bis  hands ;  after  trying  various  means 
ineffectually  I  was  led  to  examine  the  state  of  the  circulating 
organs.  The  radial  pulse  being  small,  and  the  cardiac  pulse 
vigorous,  it  appeared  not  improbable  that  the  sensations  in  the 
fingers  might  be  symptomatic  of  a  disturbed  circulation  affecting, 
in  a  particular  manner,  the  spinal  cord.  Leeches  were  applied 
to  the  cardiac  region,  and,  with  the  addition  of  some  antimonials, 
all  the  symptoms  were  quickly  relieved. 

A  great  variety  of  painful  feelings,  such  as  those  anomalous  Neuralgic 
sensations  in  the  arms,  neck,  and  chest,  which  constitute  angina 
pectoris^  are  all  referable  to  a  disordered  condition  of  the  sensory 
column  of  the  spinal  cord,  and  have  been  considered  to  be  symp- 
tomatic of  an  ossification  of  the  coronary  arteries. 

Painful  affections  of  a  particular  nerve,  especially  of  the  dif-  'I'icdouiou- 
ferent  branches  of  the  fifth  pair,  may,  in  some  instances,   be 
observed  to  be  symptomatic  of  a  disturbed  heart. 

A  woman  complained  during  several  years  of  a  painful  affec-  Case, 
tion  of  the  branches  of  the  facial  nerve  of  the  left  side,  which 
had  all  the  character  of  "  tic  douloureux."    An  increased  impulse 
of  the  heart  led  me  to  apply  leeches  upon  the  precordial  region  ; 
by  which,  along  with  the    administration  of  antimonials,   the 
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Chap.  XVII.  action  of  the  heart  was  restored,  and  the  affection  of  the  nerve 
completely  subdued. 

Ringing  in  the  Ears. 

Tinnitus  Of  the  Sympathetic  affections  of  particular  nerves  in  diseases 

of  the  heart,  there  are  none  more  remarkable  than  those  of  hear- 
ing and  of  sight ;  and,  although  those  authors  who  have  pro- 
fessedly treated  of  the  diseases  of  the  ear  and  of  the  eye,  have 
noticed  the  affections,  yet  no  one,  as  far  as  I  know,  has  ever 
pointed  out  the  important  pathological  fact,  that  morbid  sounds 
in  the  ears  and  false  images  before  the  eyes  are  symptomatic  of 
a  disordered  heart,  until  I  published,  some  years  ago,  two  papers 

Lamet,  1834.  qu  thesc  interesting  subjects. 

Of  all  the  symptoms  derived  from  the  cerebro- spinal  system 
characteristic  of  a  disordered  heart,  morbid  sounds  in  the  ear 
may  be  deemed  one  of  the  most  remarkable. 

Cau«e'?  of  The  transitory  ringings  in  the  ears,  caused  by  violent  mental 

emotion,  offer  an  illustration  of  the  temporary  effects  of  a  dis- 
turbance in  the  action  of  the  heart  upon  the  organ  of  hearing ; 
and,  when  there  is  a  permanent  derangement  in  the  circulation, 
it  can  then  be  readily  explained,  how  the  disturbed  state  of  the 
ear  should  also  become  permanent,  and  afford  a  most  unequivocal 
symptom  of  a  disordered  heart. 

Morbid  sounds  in  the  ear  may  be  caused,  either  by  a  diminu- 
tion or  by  an  increase  in  the  proportion  of  arterial  blood  in  the 
brain. 

byadiminu-  That  souuds  in  the  ears  may  be  produced  by  a  diminution  in 
'  the  supply  of  the  arterial  blood  to  the  brain,  is  proved  by  these 
sounds  being  often  caused  by  large  depletions;  and  they  are 
well  known  to  be  the  signs  of  approaching  syncope  during  the 
operation  of  blood-letting.  The  tinnitus^  which  accompanies  some 
of  the  diseases  of  the  heart,  may  therefore  be  sometimes  caused 
by  the  proportion  of  the  arterial  blood  in  the  brain  being  dimi- 
nished. 

These  morbid  sounds  in  the  ear  are  frequent  in  persons  of  a 
plethoric  habit,  and  who  liavc  a  vigorous  circulation. 

Effect  of  the        That  morbid  sounds  arc  also  produced  by  tlic  movements  of 

thetudi*u>ry   ^^®  blood-vcsscls  of  the  ear,  is  extremely  probable,  from  what  is 
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known  of  their  arrangement.    "  The  basilar  artery  furnishes  the  chap.  xvii. 
internal  audative,  a  branch  which  passes  into  the  internal  auda-  arter^and 
tive  canal,  to  be  distributed  on  the  internal  ear,  and  is  accom-  '^^'^^®- 
panied  with  the  nerve  of  hearing."     The  close  contact  of  the  Haiier. 
artery  and  the  nerve,  and  the  movements  of  the  artery  being 
communicated   to   the   organ   of  hearing  by   the   solid  bones 
through  which  it  passes,  have  been  considered  sufficient  to  in- 
fluence the  functions  of  the  nerve,  and  thus  cause  sounds. 

The  sounds  which  are  symptomatic  of  a  disordered  heart  vary  character  of 

.  .  .  the  sounds. 

in  their  character.  They  are  sometimes  perceived  in  both  ears, 
but  more  generally  in  only  one  of  them  ;  they  are  usually  unre- 
mitting, they  vary  in  intensity,  and  are  louder  when  in  bed,  so 
much  so  as  frequently  to  prevent  sleep  ;  and  they  may  continue 
for  months  or  even  years.-' 

Those  who  are  thus  affected  compare  the  unnatural  noise  to 
the  rushing  of  waters,  the  roaring  of  the  sea,  the  ringing  of  dis- 
tant bells,  or  to  the  sound  of  boiling  water,  and  such  like. 

At  the  same  time  that  a  person  complains  of  such  sounds, 
there  is  no  change  experienced  in  the  functions  of  the  ear,  as  far 
as  regards  its  power  of  distinguishing  differences  in  the  intensity 
of  the  natural  sounds. 

A  lady  was  suddenly  thrown  into  deep  affliction,  which  Case. 
was  immediately  followed  by  a  violent  palpitation  of  the  heart. 
About  fourteen  days  afterwards,  the  palpitations  not  having 
subsided,  she  heard  a  noise  in  one  ear,  which  she  mistook  for 
the  sound  of  carriages  passing  in  the  street.  The  noise  con- 
tinued, with  remissions,  and  she  sometimes  perceived  it  in  both 
ears. 

Besides  those  which  are  produced  by  changes  in  the  circula-  MorWd 
tion  in  the  brain  there  are  sounds,  which  originate  in  the  heart  the  heart. 
itself,  sounds  which  are  caused  by  alterations  of  its  structure, 
and  which  are  conveyed  to  the  organ  of  hearing  through  the 
medium  of  the  bony  framework  of  the  chest  and  head. 

When  a  person  is  in  health,  and  the  action  of  the  heart  tran- 
quil, its  movements  are  quite  imperceptible  to  himself;  but  when- 
ever its  impulse  is  increased  beyond  a  certain  limit,  and  more 
especially  when  the  bony  parietes  of  the  chest  are  not  loaded 

'  Abercromby  narrates  a  case  of  a  person  hear  when  he  was  placed  in  the  horizontal 
who  was  deaf  when  he  sat  up,  but  could        posture. 
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Chap.  XVII.  -^ith  soft  parts,  then  he  may  perceive  both  the  impulse  and  the 
sounds  of  the  heart,  particularly  when  he  is  in  bed. 

In  some  diseases,  especially  in  those  where  the  auriculo-ventri- 
cular  orifices  are  changed  in  their  form,  entirely  new  sounds  are 
produced  by  alterations  in  the  currents  of  the  blood.  These 
sounds  are  sometimes  so  intense,  as  to  be  conveyed  to  the  ear  of 
the  patient,  so  that  when  he  is  perfectly  tranquil,  and  his  mind 
undisturbed  by  surrounding  objects,  the  peculiar  sounds  of  the 
diseased  heart  become  distinctly  audible  to  himself,  and  are 
referred  by  him  to  some  sonorous  body  at  a  distance. 
Case  com-  A  countrymau,  in  whom  the  auriculo-ventricular  opening  of 

Mr.°Kiernan?^  the  systcmic  heart  was  not  larger  than  the  diameter  of  a  carotid 
artery,  was,  during  several  months  before  his  death,  much  dis- 
turbed when  in  bed  by  a  noise  which  he  imagined  to  be  the 
barking  of  a  dog  at  a  neighbouring  farm-house.  On  coming  to 
London,  he  was  surprised  at  being  disturbed  by  what  he  sup- 
posed to  be  the  barking  of  the  same  dog ;  but  his  surprise  ceased 
when  it  was  explained  to  him  that  the  sound  originated  in  his 
own  chest,  the  "  bellows-sound  "  being,  in  his  case,  remarkably 
strong. 

Ocular  Spectra, 

Musci  voii-  False  images  appearing  before  the  eyes,  and  various  imper- 
fections in  the  functions  of  the  retina  form  another  class  of 
important  symptoms  in  the  diseases  of  the  heart. 

Many  who  are  suffering  from  a  permanent  disorder  of  the  heart 
have  peculiarities  in  their  sight,  which  are  caused  by  changes  in 
the  circulation  within  the  head ;  so  that  certain  disturbances  in 
the  functions  of  the  retina  become  as  important  diagnostic  s^rwp- 
toms  in  diseases  of  the  heart  as  those  which  take  place  in  the 
organ  of  hearing. 

The  changes  in  the  functions  of  the  retina,  to  which  I  allude, 
9XQ  false  images^  or  the  appearance  of  bodies  floating  before  the 
eyes,  sparks  offire^  dimness  ofsight^  even  to  blindness  ;  all  which 
symptoms  may  either  exist  separately,  and  in  one  or  both  eyes, 
or  they  may  be  combined  with  other  disturbances  in  the  cerebro- 
spinal system. 

Case.  My  attention  was  first  directed  to  these  affections  of  the  retina 
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as  symptoms  of  a  disordered  heart  in  a  yoiuig  lady  who  was  ^^^'^-  xvii. 
suffering  from  ocular  spectra  ;  not  being  able  to  refer  this  affec- 
tion either  to  congestion  in  the  brain,  to  a  disturbance  in  the 
digestive  organs,  nor  to  any  change  in  the  eyes  themselves,  I 
found  that  the  action  of  the  heart  was  considerably  disturbed ; 
and  the  spectra  disappeared  when  the  healthy  state  of  the  circu- 
lation was  restored  by  appropriate  remedies. 

A  man  who  had  a  diseased  heart  for  several  years,  brought  on  Case. 
by  running  so  violently  that  he  fell  down  senseless,  met  some 
time  afterwards  with  a  severe  affliction  by  which  he  was  greatly 
excited,  and  which  was  immediately  followed  by  a  dimness  in 
the  vision  of  his  right  eye.  Fifteen  months  subsequently,  the 
sight  was  in  the  precise  condition  in  which  it  was  at  the  com- 
mencement of  the  disease ;  the  sphere  of  vision  not  being  alto- 
gether destroyed,  so  that  he  was  still  able  to  distinguish  a  small 
portion  of  any  object. 

The  "  dizzy  mist  swimming  before  the  sight "  of  the  surprised  Page  iiy. 
lover,  so  admirably  described  by  the  dramatist,  points  out  the 
immediate  effects  of  a  temporary  increase  of  the  heart's  action 
on  the  cerebral  circulation. 

In  congestion  of  the  heart,  ocular  spectra  are  by  no  means 
unfrequent  symptoms ;  whilst  in  febrile  diseases  the  appearance 
of  false  images  and  of  sparks  of  fire  before  the  eyes  are  almost 
constantly  present,  especially  during  the  acute  stage  of  these 
maladies. 

"  My  undulating  life  was  as 
The  fancied  lights  that  flitting  pass 
Our  shut  eyes  in  deep  midnight, 
When  fever  begins  upon  the  bi*ain."  Byron. 

These  affections  of  the  retina  may  also  depend  upon  a  dimi- 
nution of  the  arterial  blood  within  the  head  :  the  most  familiar 
illustrations  of  which  are  the  ocular  spectra  which  follow  a  large 
blood-letting,  or  a  profuse  spontaneous  haemorrhage. 

Ocular  spectra  also  arise  from  other  causes  besides  a  disordered 
heart.  They  frequently  are  symptoms  of  some  disturbance  in 
the  digestive  organs,  of  diseases  within  the  head,  in  the  eye  itself, 
or  in  the  parts  immediately  surrounding  the  globe. 

Before  concluding  these  observations  on  the  symptoms  of  dis- 
eases of  the  heart  which  are  derived  from   the  cerebro-spinal 


'\ 
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Chap.  XVII.  svstem,  I  will  briefly  recapitulate   the  more   important  points 
which  I  have  endeavoured  to  establish. 


Recapitulation. 

Istly.  We  have  seen  that  many  phenomena  of  the  cerebro- 
spinal system  are  dependent  upon  the  due  circulation  of  the 
blood,  and  that  all  these  phenomena  are  modified  by  disturb- 
ances in  the  action  of  the  heart. 

'^ndly.  That  the  changes  produced  in  the  cerebro-spinal  sys- 
tem by  disturbances  in  the  circulation  afford  numerous  and 
important  symptoms  in  the  diseases  of  the  heart. 

3r<:%.  That  these  symptoms  are  derived  either  from  simulta- 
neous changes  in  the  functions  of  the  whole  nervous  system, 
from  changes  in  either  of  the  nervous  centres,  or  from  changes 
in  one  portion  of  the  brain  or  spinal  cord. 

Stilly.  That  these  symptoms  are  caused  by  changes  in  the 
circulation  of  the  blood,  either  in  the  whole,  or  in  particular 
parts  of  the  nervous  system. 

htlily.  That  changes  in  the  circulation  are  caused  by  altera- 
tions in  the  proportions  of  the  arterial  and  venous  blood,  either 
in  the  whole,  or  in  particular  portions  of  the  cerebro-spinal 
system. 

Stilly.  That  the  various  changes  in  the  whole,  or  in  portions 
of  the  cerebro-spinal  system,  during  sleep  and  wakefulness,  afford 
evidence  of  the  influence  of  the  circulation  upon  the  functions 
of  that  system. 

lihly.  That,  although  some  of  the  diseases  of  the  cerebro- 
spinal system  may  be  caused  by  morbid  changes,  primarily 
affecting  that  system,  yet  most  of  the  diseases  which  are  usually 
called  "  nervous  "  depend  upon  a  primary  disorder  of  the  heart. 

Stilly.  That  different  kinds  oi  Jits  arise  from  disturbances  in 
the  cerebro-spinal  circulation,  caused  by  a  disorder  in  the  func- 
tions of  the  heart. 

^thly.  That  one  class  of  these  fits  arises  from  changes  in  the 
systemic,  and  another  class  from  changes  in  the  pulmonic, 
heart. 

i()thly.  That  pathological  science  has  not  yet  advanced  so 
far  as  to  enable  us  to  discriminate  what  are  the  particular  dis- 
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orders  of  the  heart,  which  affect  portions  only  of  the  nervous  Chap.  xyii. 
system,  and  which  cause  the  particular  symptoms  ;  nor  how  it  is 
that,  in  the  case  of  several  persons  with  apparently  the  same 
disturbed  condition  of  the  heart,  one  of  them  should  have  ocular 
spectra,  another  ringing  in  the  ears,  another  convulsions,  and 
another  palsy. 

IWily.  That  the  various  phenomena  caused  by  modifications 
in  the  circulation  of  the  cerebro-spinal  system  have  a  strict 
analogy  to  the  effects  of  those  medicinal  substances  which  influ- 
ence one  portion  only  of  that  system. 
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CHAPTER   XVIII. 

SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
RESPIRATORY  SYSTEM. 

Co-operation  in  the  functions  of  the  respiratory  organs  and  tlie  heart,  both 
in  health  and  in  disease;  intimate  relation  of  these  two  organs;  the  par- 
ticular symptoms  in  diseases  of  the  heart  derived  from  changes  in  the  re- 
spiratory system ;  table  of  the  symptoms ;  syrnptoms  from  changes  in  the 
pulmo-cardiac  function ;  changes  in  the  frequency,  rhythm,  and  intensity 
of  the  breathing  ;  pidmonary  haemorrhage  ;  pidmonary  apoplexy;  sobbing; 
sighing;  weeping;  screaming;  laughing;  sneezing;  hiccup;  changes  in 
the  voice. 

Reciprocal  WiiEN  investigating  the  semeiology  of  the  heart,  and  proseciit- 

iheiuUgsand  ing  our  inquiries  into  the  influence  of  its  disordered  functions 

heiirt  upon  thc  different  systems  of  the  economy,  of  no  less  importance, 

than  the  cerebro-spinal  system,  is  the  respiratori/  system,  with 

which  the  functions  of  the  heart  are  so  intimately  associated  in 

the  healthy  state  of  the  body,  and  wliich  is  alike  influenced  by 

that  system,  when  there  is  any  disorder  in  the  central  organ  of 

the  circulation. 

iiiuHtrated  in       Some  of  the  disorders  of  the  pulmonary  apparatus,  of  which  I 

their disoasGH.  ^.^  about  to  treat,  may  have  been  considered  by  pathological 

writers  as  symptomatic  of  a  diseased  lieart ;  yet  there  are  many 

other  disorders  which  have  been  entirely  overlooked ;  and,  as  I 

had  occasion  to  mention,  when  pointing  out  the  symptoms  of  a 

disordered  heart,  which    are  derived    from    the  cerebro-spinal 

Some  puiino-  systcm,  SO  I  shall  now  endeavour  to  sliow,  that  there  are  pul- 

aS'^m  "o^"  monary  affections  which,  although  they  have  been  arranged  in 

maticofadis-  systems  of  uosology  amongst  the  idiopathic  diseases  of  the  lunas, 

eMed  heart.        *'  ,  .       „  .  .         °   ' 

are  in  reality  symptomatic  of  a  disordered  lieart. 

Further,  it  will  appear  that,  as  many  symptomatic  affections 
of  the  cerebro-spinal  system  are   successfully  treated  by  those 
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remedies  which  exercise  their  influence  upon  the  heart,  there  are  chap.xviii. 
likewise  many  affections  of  the  respiratory  organs,  which  are  ' 

relieved  by  those  means  which  are  known  to  have  a  direct  or 
specific  influence  upon  the  organs  of  circulation. 

The  diseases  of  the  heart  and  lungs  difler  from  the  same  class  Co-operation 
of  ailments  in  all  other  organs  ;  their  motions  being  unceasing  wuVthrheart 
by  the  stimulus  of  the  blood  and  of  the  air.  ea^s^'^  ^^^ 

All  the  modifications  to  which  the  functions  of  the  respiratory 
organs  are  liable  are  met  with  in  disorders  of  the  heart ;  and  as 
the  functions  of  the  heart  and  lungs  are  so  intimately  associated 
in  their  healthy  condition,  no  change,  however  slight,  can  take 
place  in  the  functions  of  the  one  organ  without  producing  some 
corresponding  change  in  those  of  the  other. 

However  great  may  be  the  influence  which  the  functions  of 
the  lungs  have  upon  the  heart,  in  a  still  more  remarkable  degree 
do  the  functions  of  the  heart  influence  the  respiratory  organs. 
The  heart's  actions  are  necessarily  varying,  from  the  almost 
constant  changes  required  in  the  distribution  of  the  blood  to  the 
various  organs ;  but  respiration  is  always  equal  and  regular, 
unless  when,  from  changes  in  the  heart's  functions,  the  pulmo- 
nary circulation  suffers  a  corresponding  change. 

As  the  two  hearts  have  no  immediate  connexion  with  one  The  lungs 
another  excepting  through  the  medium  of  the  lungs,  the  cur-  between  the 
rents  of  the  blood  poured  out  from  the  systemic  heart,  however  heaife""^^^^* 
modified  may  be  its  currents,  can  have  no  influence  on  the  right 
heart;  at  least,  until  the  blood  has  passed  through  the  whole 
capillary  and  venous  systems.     The   lungs,    indeed,  form    the 
great  link  between  the  right  and  left  heart ;  a  direct  communi- 
cation existing  between  them  through  the  pulmonary  vessels. 
This  relation  between  the  organs  of  circulation  and  respiration 
is  strikingly  illustrated  by  the  effect  which  increasing  the  re- 
spirations has  in  increasing  the  action  of  the  heart,  and  by  the  see  p.  153. 
effect  of  quickening  the  respiration  in  increasing  the  circulation. 

The  influence  of  mental  emotions  on  the  heart  causes  a  corre-  Boihtheiungs 
sponding  effect  upon  the  organs  of  respiration  : —  auauut-'^'  ''^^' 

neously  iiiflu- 

"  Not  heart,  but  breast  did  beat,  f  ,  ^fu^];"!*^" 

So  much  deranged  all  seemed  ;" 

and,    besides;    the    change    in   the   breathing,   "  the    breathless 
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CHAP.xviir.  anxiety"  of  those   suffering   from  violent  mental  excitement, 
there  are  changes  in  the  expression  of  the  countenance  which 
have  been  so  faithfully  delineated  by  Sir  Charles  Bell,  and  so 
admirably  explained    by  the   arrangement   of  the  respiratory 
nerves. 
Influence  of        In  the  healthy  state  of  the  thoracic  viscera,  I  have  shown 
cardiacfLnc-  that  the  pulmouary  vessels,  besides  conveying  the  venous  blood 
^'^°'  from  the  heart   to  the  lungs  and  again  returning  it  oxygenated 

from  the  lungs  to  the  heart,  perform  another  very  important 
function  in  the  circulation,  by  receiving  all  sucb  blood  as  the 
heart's  cavities  have  not  the  capacity  to  contain,  whenever  the 
exit  of  the  arterial  blood  from  the  left  heart  is  impeded,  or  the 
return  of  the  venous  blood  to  the  right  heart  is  accelerated. 
This  function  of  the  lungs  is  perfectly  distinct,  and  of  a  different 
character  from  the  function  of  oxygenating  the  blood.  It  is 
purely  a  physical  function,  whereas  the  oxygenation  of  the  blood 
is  a  chemical  one.  Hence  life  may  be  extinguished,  or  suffoca- 
tion may.  be  caused,  either  by  the  pulmonary  circulation  being 
stopped,  producing  pulmonary  congestion,  or  by  the  inhalation 
of  deleterious  air  destroying  the  vital  properties  of  the  blood, 
symptoms  A  knowledge  of  the  pulmo  -  cardiac  function  enables  us  to 

in^™.'^'^'^""®^  explain  many  physiological  phenomena  by  that  function,  and  to 
account  satisfactorily  for  many  symptoms  in  the  disorders  of  the 
heart — symptoms  wherein  modifications  have  taken  place  in  the 
quantity  of  blood  congested  in  the  pulmonary  vessels.  It 
matters  not  what  the  disease  of  the  heart  is  that  causes  an  im- 
pediment in  the  pulmonary  circulation  ;  to  effect  such  a  purpose 
it  is  sufficient  that  the  currents  of  the  blood  in  the  interior  of 
the  heart  be  altered,  whether  from  a  change  in  the  cavities  of 
the  right  or  left  heart,  or  in  the  cavities  of  both  hearts. 

We  may,  indeed,  observe  a  chain  of  symptoms  caused  by  dis- 
turbances of  the  pulmo- cardiac  function,  varying  from  a  slight 
and  merely  temporary  alteration  of  brcjithing,  progressively  in- 
creasing in  severity  until  the  impediment  to  the  pulmonary  cir- 
culation is  so  considerable,  as  to  create  much  embarrassment  in 
breathing,  asthma,  cough,  and  even  pulmonary  haimorrhage. 
connexion  in        Froiu  the  accouut  which  lias  been  given  of  the  nature  of  tlie 
u^oXuuZ'^mkxP^^^^^'^o-^^^^^^^^^^  function,  it  is  (pn'te  evident  tliat  no  cliange  can 
*'*^'"^-  take   place   in   the  action  of  the  heart,  without    producing  an 
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immediate  and  direct  influence  upon  the  pulmonary  circulation,  chap.xviii. 
If  we  examine  the  phenomena  of  life,  every  perceptible  altera- 
tion  in  the  functions  of  one  of  these  two  vital  organs  will  be 
observed  to  be  followed  by  some  modification  in  the  functions 
of  the  other.  The  heart  cannot  have  its  beats  increased,  how- 
ever slightly,  without  respiration  being  proportion  ably  quickened; 
nor  can  respiration  be  quickened  without  causing  an  increase  in 
the  action  of  the  heart.  And  if  such  be  the  connexion  in  the 
healthy  condition  of  these  organs,  what  are  we  to  look  for,  when 
either  of  them  becomes  diseased  ?  Is  it  not,  therefore,  legitimate 
to  conclude,  that  the  same  co-operation  and  dependence  of  the 
heart  upon  the  lungs,  and  of  the  lungs  upon  the  heart,  so  re- 
markable in  health,  will  be  developed  whenever  the  functions 
of  either  of  these  organs  are  disordered  ? 

The  truth  of  this  induction  receives  additional  confirmation 
from  many  pathological  facts ;  and  its  importance  in  the  healing 
art  cannot  be  too  much  dwelt  upon.  It  will  enable  us  to  dis- 
criminate what  are  the  idiopathic  or  primary,  and  what  are  the 
symptomatic  or  secondary  affections  of  these  two  systems — the 
circulatory  and  respiratory.  It  will  account  for  many  serious 
errors  which  have  crept  into  our  systems  of  nosology,  whilst  it 
will  ultimately  lead  to  a  rational  method  for  the  treatment  of 
many  of  the  diseases  of  the  thoracic  viscera. 

The  foregoing  remarks  on  the  functions  of  the  lungs  apply  Relation  of 
equally  to  the  cerebro -spinal  system,  which,  as  has  been  shown,  heait^'Sd 
is  influenced  by  every  change  in  the  functions  of  the  heart :  so  ^^"'^"• 
that  the  three  vital  organs — the  lungs^  the  hearty  and  the  hrain 
— are  all  so  intimately  associated,  that  it  is  impossible  that  any 
disturbance  can  take  place  in  the  functions  of  the  one,  without 
some  corresponding  change  in  the  functions  of  the  others. 

When  there  is  merely  a  temporary  increase  in  the  action  of  Pitimo- 
the  heart,  such  as  that  caused  by  violent  exercise,  or  from  sudden  gestiun  ex- 
mental  excitement,  a  corresponding  frequency  wdll  be  observed  i^^'""'^^  ■ 
to  take  place  in  respiration ;  and,  the  blood  being  the  natural 
stimulus  of  the  heart,  the  increased  frequency  of  the  breathing 
and  of  the  beatings  of  the  heart,  which  is  thus  produced,  has 
the  effect  of  reducing  within  the  scope  of  the  natural  standard, 
more  or  less  quickly,  whatever  blood  may  have  been  congested 
in  the  thoracic  viscera. 


216  SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART 

cuAP.xviir.  These  plienomena  are  exemplified,  when  a  person  performs 
Illustrated  in  any  act  of  great  muscular  exertion ;  and  in  a  still  greater  degree 
they  may  be  observed  in  those  animals  remarkable  for  their 
speed,  such  as  the  greyhound  after  a  long  chase  ;  the  great  im- 
pulse of  the  heart  and  the  rapidity  in  breathing  continue  a  very 
considerable  time  before  the  respiratory  and  circulating  organs 
become  tranquillized. 
YLovpidmo-  '     But  whenever  the  pulmo-cardiac  congestion  is  such,  that  the 

cardiac  con-     .  -i^  n     ^  -pjii  i- 

gestionis  incrcasc  m  the  irequeucy  ol  the  action  ot  the  heart  and  m  re- 
tiJo  econuiny^  spiration  is  Dot  sufficient  to  eject  the  superabundant  blood,  and 
to  restore  the  due  balance  of  the  circulation,  then  the  breathing 
becomes  modified  by  those  acts  of  the  economy,  which  further 
enable  both  the  heart  and  respiratory  organs  still  to  expel  the 
congested  blood. 
These  acts  Now,  the  iustinctive  acts  of  the  respiratory  organs  to  which  I 

as  symptoms,  allude — sobbififf,  sighing^  weeping^    laughing^  crying^  coughing^ 
sneezing^  hiccup — are  likewise  resorted  to  by  the  vis  medicatrix 
naturcB,  being  efforts  employed  to  restore  those  disturbances  in 
the  circulation  which  have  been  caused  by  disturbances  of  the 
heart. 
Puimo-car-         But  thesc  instinctive  acts  of  the  system  for  restoring  the 
tion  becomes  balance  of  the  circulation  are  not  sufficient  to  relieve  the  pul- 
pennanen .     jj^^^^^py  vcsscls  and  heart  of  congestion,  when  it  has  advanced 
beyond  a  certain  degree ;  hence  is  produced  that  permanent  diffi- 
culty of  breathing,  dyspncea,  asthma,  cough,  and  haemoptysis — 
symptoms,  which  are  so  frequent  in  those  affiicted  with  some 
Diagnosis  of   disorders  of  the  heart.     Indeed  the  derangements  of  the  pulmo- 
S"a"'co,u,'es-    cardiac  function,  from  the  changes  which  they  produce  in  re- 
fmportant       spiratiou,  and  especially  the  cough  and  the  haemoptysis,  often 
mislead ;  and  I  may  confidently  assert,  that  I  have  almost  daily 
opportunities  of  observing  such  cases  which  have  been  considered 
primary  affections  of  the  lungs,  but  in  which  all  the  symptoms 
were  traced  to  a  disordered  heart,  and  permanent  relief  obtained 
by  restoring  its  function. 

"  In  those  aftections  of  the  heart  which  come  on  suddenly,  as 

after  a  violent  effort,  a  blow,  or  a  strong  violent  emotion,  the 

respiration  is  sensibly  altered,  the  very  moment  when  tlie  cause 

has  been  applied,  and  often  the  difficulty  of  brcjithing  is  the  first 

rorvisMit.       symptom  which  announces  the  approaching  disease." 
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Having  premised  these  general  observations  on  the  influence  chap.xviit. 
which  disturbances  of  the  heart  create  in  the  respiratory  appara-  xhe  particu- 
tus,  let  us  examine,  more  at  length,  some  of  the  more  prominent  i^r  symptoins. 
symptoms  which  have  been  enumerated,  and  by  which  we  shall 
be  better  enabled  to  appreciate  their  importance  in  the  semei- 
ology  of  the  heart. 

Table  of  the  Symptoms  derived  from  the  Respiratory  System. 


Dyspnoea, 

Pulmonary  apoplexy, 

Weeping, 

Astbma, 

Hiccup, 

Laughing, 

Wheezing, 

Sobbing, 

Sneezing, 

Coughing, 

Sighing, 

Crying, 

Pulmonary  haemorrhage, 

Yawning, 

Screaming. 

Respiration,  it  may  be  remarked,  like  circulation,  is  constantly  Diffevencea 
varying,  not  only  in  every  healthy  individual,  but  it  varies  also  healthy  re" 
in  different  persons,  all  of  whom  are  apparently  under  the  same  ^p"'^'*'^'^- 
circumstances.    The  lungs  appear  to  require  different  quantities 
of  air  for  the  oxygenation  of  the  blood,  just  as  the  heart  is  fur- 
nished, at  different  times,  with  different  quantities  of  the  vital 
fluid  ;  so  that  it  becomes  a  nice  point  to  determine  the  precise 
boundary  between  healthy  and  diseased  respiration.     Indeed,  it 
is  only  during  sleep  that  the  frequency  of  the  aspirations,  or  the 
action  of  the  heart  can  be  said  to  be  perfectly  tranquil,  and 
only  when  the  frequency  of  respiration,  as  well  as  the  vigour  of 
the  circulation,  are  greatly  diminished. 

"The  lungs  are  computed  to  contain,  at  the  time  of  their  The  capacity 
utmost  fulness,  about  220  cubic  inches  of  air.  When  we  con- 
tinue breathing  in  a  natural  and  easy  way,  we  draw  in  and 
expel  alternately  about  forty  cubic  inches  ;  but  when  we  choose 
to  force  respiration,  we  can  expel,  without  danger  or  harm, 
about  seventy  inches  more:  we  can  expel  110  inches  of  air, 
leaving  only  110  inches  in  the  lungs.  There  remains  always  in 
the  lungs  a  great  mass  of  air,  and  which  I  call  the  permanent 
dilatation  of  the  lungs ;  so  that  in  like  manner  as  the  heart's 
cavities  are  never  co;iipletely  empty  of  blood,  the  lungs  always  ^.^^^^^  ^^^^.^ 
retain  a  certain  quantity  of  atmospheric  air."  Anatomy. 

From  the  great  variety  in  the  number,  and  in  the  extent  of 
the  inspirations  in  different  persons,  we  are  led  to  infer,  that  lo 
sustain  life,  very  different  quantities  of  atmospheric  air  are  re- 
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chap.xviii.  quired  by  different  individuals.  This  is  confirmed  by  the  extra- 
ordinary number  of  the  bronchi  frequently  found  after  death 
completely  obliterated,  and  also  in  persons,  in  whom  the  powers  of 
life  have  appeared  to  be  little  diminished  even  towards  its  close. 

Frequency  of       One  asDiration  in  a  person  in  health  takes  place  for  every  four 

the  aspira-  \  .  .  ti-  •• 

tion.  beats  of  the  pulse :  two  pulsations  being  made  during  inspira- 

tion, and  the  other  two  during  expiration ;  so  that  the  arterial 
pulse  may  always  be  a  guide  for  determining  the  frequency  of 
respiration,  as  well  as  the  number  of  the  aspirations  determine 
the  frequency  of  the  pulse.  As  the  ordinary  pulse  of  an  adult 
is  calculated  at  about  seventy  beats  in  a  minute,  the  average 

Differently     number  of  the  aspirations  will  be  eighteen.     One  physioloerist, 

estimated  by    ,  ^  .    ^^         .     .  .  .°     .  pi 

Laennec,  howcvcr,  has  Calculated  that  the  aspirations  vary  from  twelve  to 
others  '  fifteen ;  another  that  they  may  be  reckoned  at  twenty ;  and 
another  at  twenty-six  in  a  minute.  This  contradictory  account 
of  so  common  a  phenomenon  can  only  have  arisen  from  want  of 
due  attention  to  the  particular  state  of  the  individuals  on  whom 
the  observations  were  made. 

As  there  can  be  no  change  in  the  functions  of  the  heart  with- 
out accompanying  changes  in  the  pulmonary  circulation,  a 
variety  of  conditions  of  the  respiratory  apparatus  becomes  mani- 
fest in  disturbances  of  the  heart ;  all  such  modifications  in  re- 
spiration being  instinctive  acts  of  the  economy  made  to  restore 
and  preserve  the  proportion  that  is  necessary  between  the  quan- 
tity of  air  and  blood  which  is  contained  within  the  lungs. 

In  affections  of  the  heart,  respiration  is  liable  to  changes  in 
frequency  ;  to  changes  in  rhythm  ;  and  to  changes  in  intensity. 
chanRcsin         lu  frequency^  respiration  varies  in  different  disorders  of  the 
ofrcsiStS  heart.     In  some  affections,  the  number  of  the  aspirations  are 
very  much  increased,  such  as  in  the  inflammatory  diseases  of  its 
different  tissues;  whilst  in  another  class  of  diseases  of  the  heart, 
where  the  circulation  is  feeble,  the  frequency  of  respiration  is 
greatly  below  the  natural  standard, 
chanu'cs  in         The  most  remarkable  change  of  respiration  in  disorders  of  the 
t  a  T  lyt  m.    |^^..^^.^  -^^  whcn  the  inspirations  and  expirations  do  not  preserve 
their  natural  proportions  ;  sometimes  the  inspirations  are  lengtli- 
(^tumI,  and  the  expirations  abbreviated;  sometimes  the  inspira- 
tions, and  at  other  times  tlie  expirations  are  prolonged;    and 
sometimes  the  expirations  are  made  with  great  difficulty. 
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These  changes  in  breathing  are  constantly  taking  place  by  the  chap.xviii. 
various  instinctive  acts  employed  by  the  economy  to  preserve 
the  balance  of  the  circulation,  and  likewise  in  diseases.  Thus, 
when  the  lungs  are  emphysematous,  the  inspirations  are  made 
easily,  and  the  expirations  are  made  with  difficulty ;  whereas  in 
tuberculated  lungs,  the  inspirations  are  difficult,  and  the  expira- 
tions more  easily  performed. 

*' In  long  retentions  of  the  breath,"  observes  Haller,  "as  in 
making  violent  efforts,  the  venous  blood,  especially  of  the  head, 
stagnates  before  the  right  ventrical,  which  is  closed  up  because 
it  cannot  evacuate  its  blood  into  the  lungs ;  and,  tumefying  the 
face  with  redness,  the  blood  sometimes  bursts  the  veins  of  the 
brain,  neck,  intestines,  kidneys,  or  lungs,  or  even  the  right 
auricle.  This  is  the  cause  of  excessive  anxiety  of  mind  ;  this  is 
the  cause  of  death  in  compressed  a/r,  in  persons  who  die  suddenly 
when  evacuating  the  bowels,  or  in  persons  drowned  or  strangled, 
and  which  is  much  more  sudden  than  is  usually  imagined  with 
regard  to  drowned  people. 

"  A  living  person,  therefore,  that  he  may  remove  those  in- 
conveniences which  arise  from  the  passage  of  the  blood  being 
obstructed,  slackens  the  powers  of  inspiration,  and  excites  the 
action  of  those  of  expiration,  in  order  to  free  the  breast  from  the 
too  greatly  rarefied  air.  Hence  expiration  is  performed  more 
easily  and  quickly  than  inspiration." 

A  change  in  the  rhythm  of  the  breathing  constitut(^s  dyspnoea  Dyspnoea  ami 
and  asthma]  the  first  signifying  merely  a  lesser  degree  of  difficulty  ''^^^'"'^"^• 
in  breathing,  than. the  second;  and,  although  these  terms  imply 
only  the  symptoms  of  a  disturbed  circulation,  they  have  been 
considered  primary  diseases,  and  arranged  by  Cullen  under  the 
the  class  of  "  spasmodic  affections  without  fever." 

In  intensity,  respiration  undergoes  various  changes  in  dis-  chan!,'cs  in 
orders  of  the  heart ;    sometimes  becoming  so  extremely  feeble  Srespfra-^^ 
as  to  render  the  voice  almost  inaudible.  ^i^"- 

A  paralytic  patient  ceased  to  breathe  the  moment  he  fell  ^ase  recorded 
asleep ;  so  that  he  awoke  the  next  instant  from  a  sensation  of  ^^  ^-  ^'"^^^■ 
suffocation.     When  sleep  began  to  overpower  him,  respiraticm 
became  slow,  the  pulse  fell,  and  even  the  heart's  action  ceased.' 

1  It  has  been  said  that  holding  in  the  breath  violently  ha.s  caused  death,,  and  that  crimi- 
nals have  resorted  to  this  mode  of  destroying  themselves. 
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Chaf.xviii.  These  varied  changes  in  respiration  may  doubtless  be  also 
present,  when  there  is  a  primary  disease  in  the  lungs;  which 
may  have  caused  such  a  disturbed  action  of  the  heart,  as  to  pro- 
duce derangement  of  the  pulmo-cardiac  function  ;  but  this  func- 
tion cannot  be  deranged,  without  being  accompanied  by  a  cor- 
responding change  in  the  functions  of  the  heart. 

It  is  important  to  decide,  how  far  the  peculiar  disturbances  in 
respiration  which  have  been  alluded  to  are  to  be  considered 
pathognomonic  of  a  disordered  heart ;  and  though  Corvisart  has 
remarked  that  **  the  disturbances  in  respiration,  considered  iso- 
latedly,  give  only  equivocal  signs  of  these  aifections  of  the  heart, 
because  in  general  they  are  common  to  several  diseases  of  the 
chest,"  yet  it  appears  to  me  that  in  all  cases,  where  the  dis- 
turbances in  respiration  are  such  as  arise  from  a  derangement 
of  the  pulmo- cardiac  function,  that  such  disturbances  must  un- 
doubtedly be  considered  as  pathognomonic  of  a  disordered  heart ; 
being  aware  at  the  same  time  that  the  history  of  the  symptoms, 
the  character  of  the  accompanying  cough,  and  the  anatomical 
symptoms,  ought  also  to  be  taken  into  consideration,  whenever 
we  endeavour  to  discriminate  the  true  nature  of  the  disease. 


Coughing. 

Cougiiin-.  No  symptom  more  unequivocally  characterizes  a  disturbance 

of  the  pulmonary  circulation  than  cough  ;  and,  as  such  a  dis- 
turbance is  often  accompanied  with  a  corresponding  change  in 
the  heart's  action,  cough  may  be  classed  among  the  symptoms  of 
a  disordered  heart,  as  well  as  among  those  of  diseased  lungs. 

The  two  When   enumerating  the  different   offices    performed    by  tlio 

offices  per-  ,  ,  ^      t  n 

fennel  by  rcspu'atory  apparatus,  it  was  stated  that  one  of  these  was  cough- 
ing^ and  that  this  was  an  act  resorted  to  by  the  economy  to 
effect  one  of  two  purposes, — either  to  restore  a  disturbed  circu- 
lation in  the  lungs,  or  to  evacuate  some  morbid  secretions  or 
extraneous  substance  from  the  bronchi. 

Now,  the  characters  of  each  of  tliese  coughs,  it  is  essential  to 
observe,  are  perfectly  difi'crent.  The  one  is  dry,  with  convulsive 
movements  of  the  chest,  more  or  less  violent,  as  may  be  neces- 
sary for  restoring  tlu'  pulmonary  circulation  ;  the  other  is  com- 


thc  luiv'S. 
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paratively  less  severe,  being  only  required  for  expelling  some  chap.xviii. 
morbid  secretion  from  the  bronchi. 

Though  pathologists  have  attempted  to  arrange  coughs  into  imperfect  ar- 

.     ^  .  .    .  .  ,      ranccement  of 

two  classes — the  dry  and  the  moist — yet,  on  exammmg  minutely  coughs. 
the  diseases  of  the  chest,  we  are  struck  with  an  apparently  endless 
variety  in  the  characters  of  the  coughs  by  which  they  are  ac- 
companied :  how  imperfect  therefore  is  such  an  arrangement. 

Nothing  can  be  more  different  from  one  another  than  the  "^'arieties  of 

.         .  .  .  coughs. 

slight,  short,  tickling,  and  dry  cough  which  accompanies  tuber- 
cular disease  of  the  lungs  ; — the  severe  paroxysm  of  coughing, 
with  profuse  expectoration,  characteristic  of  inflammation  of  the 
mucous  membrane  of  the  bronchi ; — the  short,  dull,  dry  cough, 
accompanied  with  local  pain,  of  pleuritis; — the  violent  spas- 
modic cough,  with  sense  of  suffocation  from  some  local  irritation 
of  the  larynx,  as  an  elongated  uvula,  inflammation  of  the  mucous 
membrane  of  the  pharynx,  or  upper  part  of  the  larynx ; — the 
spasmodic  paroxysms  of  coughing,  without  expectoration,  which 
depend  upon  derangement  of  the  digestive  organs ; — the  violent 
spasmodic  cough,  with  prolonged  inspirations,  followed  by  vomit- 
ing, which  is  peculiar  to  hooping-cough; — the  laryngismus 
stridulus  of  infants  ; — the  dry,  hard,  and  suffocating  cough,  the 
pathognomonic  symptom  of  croup.  All  these  coughs  differ 
essentially  from  a  paroxysm  of  the  dry  cough,  with  more  or  less 
dyspnoea  and  embarrassment  of  breathing,  which  arises  from  a 
disturbance  of  the  pulmonary  circulation  caused  by  a  disordered 
heart. 

That  coughs  should  assume  so  many  different  characters  may 
be  readily  explained  by  considering  the  respiratory  organs  as  a 
simple  physical  apparatus ;  for  it  is  quite  evident  that,  accord- 
ing to  the  changes  in  the  form  of  the  air  passages,  and  the  in- 
tensity and  duration  of  the  expirations,  so  will  the  sound  be 
varied,  just  as  the  tones  of  a  common  trumpet  are  changed  by 
changes  in  the  blast  of  air  passing  through  it. 

To  be  able  to  discriminate  those  different  coughs,  and  refer  Their  dia- 

1  .       ,  ^'   '  c     ^  1  crimination 

each  to  a  particular  condition  oi  the  pulmonary  apparatus,  re-  important. 
quires  the  same  tuition  of  the  ear,  as  the  sense  oi  touch  requires 
to  discriminate  the  various  changes  in  the  arterial  pulse.     The 
cough,  symptomatic  of  a  disordered  hearty  is  harsh  and  loud,  the  cough  ac- 
comes  in  severe  paroxysms,  and  is  usually  brought  on  by  some  a'SaS"" 

heart. 
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CraAp.XYiii.  movement  of  the  body,  such  as  lying  down,  and  especially  on 
rising  up  in  bed,  by  turning  in  bed,  or  by  speaking  more  or  less 
loud  ;  but  there  is  seldom  cough  when  the  body  is  perfectly  still. 
There  is  no  expectoration  accompanying  the  cough,  but  there 
are  sometimes  nausea,  and  even  vomiting  towards  the  end  of  the 
paroxysm,  and  often  great  exhaustion  from  the  violent  action  of 
the  respiratory  and  abdominal  muscles'.  Such  is  the  violence 
of  the  expirations,  that  the  involuntary  discharge  of  urine  during 
a  paroxysm  of  coughing  is  not  unfrequent,  especially  in  those  of 
a  nervous  temperament :  this  sometimes  takes  place  to  so  great 
an  extent  as  materially  to  distress  the  sufferer. 
Influence  of  Thcsc  phenomena  all  confirm  the  explanation  I  have  given  of 
the  pufr?o-°'^  ^hc  causc  of  this  particular  cough  ;  for  it  is  quite  evident  that  it 
nai-y  circuia-  jg  ]3X'ought  ou  by  wliatcvcr  muscular  exertion  excites  even  in  the 
slightest  degree  the  action  of  the  heart ;  the  act  of  coughing  re- 
lieving the  heart  and  lungs  of  the  increased  quantity  of  blood 
congested  in  the  pulmonary  vessels.  Hence  may  be  satisfactorily 
explained,  how  such  coughs  are  diminished  by  avoiding  whatever 
causes  any  increase  of  blood  in  the  chest ;  and  it  is  extremely 
probable  that  the  relief  which  many  so  afflicted  find  from  the 
use  of  lozenges^  arises  from  the  mouth  being  kept  closed,  thus 
limiting  the  inspirations. 

The  cough  which  arises  from  a  disturbance  in  the  puhno- 
cardiac  function  may  be  combined  with  other  diseased  changes, 
more  especially  with  inflammation  of  the  mucous  membrane  of 
the  bronchi ;  so  that,  whilst  the  characters  of  the  cough  caused 
by  a  disordered  heart  are  all  present,  there  will  be  also  other 
symptoms  present ;  the  most  striking  of  which  is  a  morbid  ex- 
pectoration of  mucus,  causing  the  cough,  in  place  of  being  dry, 
to  become  moist. 
i'ertus.-is.  Amoug  thosc  coughs  which  are  connected  with  a  disturbance 

of  the  functions  of  the  heart,  may  be  mentioned  hooping-cough ; 
for,  whether  the  respiratory  organs  or  tlie  heart  be  primarily 
affected  in  this  disease,  the  functions  of  both  these  organs  are 
so  greatly  influenced,  that  there  is  always,  throughout  its  pro- 
gress, a  complicated  assembhige  of  symptoms  arising  from  both 
the  respiratory  and  circuhiting  organs  being  deranged.  This 
connexion  of  the  respiratory  organs  witli  the  heart  in  hooping- 
cougii  is  corroborated  by  the  eflects  of  some  of  the  most  efllca- 
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cious  remedies  in  that  disease — such  as  the  sulphates  of  zinc  chap.xviii. 
and  of  alum,  and  hydrocyanic  acid ;  these  being  known  to  have 
a  specific  action  on  the  circulation. 

Pulmonary  HcBmorrhage. 

A  spontaneous  bleeding  from  the  capillaries  of  the  pulmonary  Haemoptysis, 
mucous  surface  is,  perhaps,  one  of  the  most  unequivocal  symp- 
toms of  a  disordered  heart ;  and  there  are  few  cases  where  the 
circulation  has  been  either  much,  or  for  a  long  time,  disturbed, 
in  which  some  spontaneous  haemorrhage  has  not  occurred  more 
or  less  frequently,  either  from  the  capillaries  of  the  pulmonary, 
ethmodial,  or  portal  vessels. 

It  becomes  an  important  practical  point  to  determine  what 
are  the  different  conditions  of  the  heart,  in  which  these  spon- 
taneous haemorrhages  occur,  as  it  would  show  on  what  portion 
of  the  mucous  membrane  artificial  blood-letting  would  be  most 
beneficially  employed  in  the  treatment  of  particular  diseases. 

It  is  no  less  interesting  to  discriminate  the  kind  of  blood 
which  is  discharged  in  spontaneous  haemorrhages — whether  it  be 
arterial  or  venous — a  subject  which  has  never  sufficiently  en- 
gaged the  attention  of  pathologists. 

Pulmcmary  haemorrhage  is  caused,  I  am  convinced,  far  more 
frequently  by  pulmo-cardiac  congestion  than  even  by  any  idio- 
pathic disease  of  the  lungs ;  though  it  has  usually  been  considered 
as  a  symptom  of  some  primary  affection  of  the  respiratory  organs. 
It  is  the  more  remarkable,  that  pulmonary  haemorrhage  should  ceneficiai 
have  been  so  generally  considered  to  be  the  consequence  of  an  hcmoptfe. 
organic  disease  of  the  lungs,  when  medical  records  abound  with 
examples  of  persons  not  only  recovering  from  very  profuse  and 
repeated  attacks  of  spitting  of  blood,  but  who  were  permanently 
relieved  of  b.  pulmo-cardiac  congestion. 

When  a  spontaneous  hajmorrhage  has  taken  place  from  the 
gastro- pulmonary  mucous  membrane,  no  abrasion  has  been 
detected  at  the  place  from  which  the  blood  has  receded ;  and  on 
examining  the  uterus  of  women  who  have  died  during  menstru- 
ation, no  change  could  be  discovered  in  the  mucous  membrane 
of  the  uterus.  "  Such  haemorrhages  must,  therefore,  be  considered 
a  mere  exhalation  from  the  mucous  capillaries."  iMchat. 
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Chap.xviii.  *^  However  severe  the  affection  may  be,  the  resolution  of  pul- 
monary  engorgement  appears  to  take  place  with  great  facility, 
for  we  see  many  persons  who  have  recovered  after  having  been 
the  subjects  of  repeated  abundant  haemoptysis."  The  circum- 
stance that  pulmonary  haemorrhage  is  not  always  followed  by 
pernicious  effects  on  the  general  system,  is  a  strong  proof  that 
such  spontaneous  bleedings  may  take  place  unconnected  with 
ulceration  of  the  lungs,  or  with  any  other  organic  change  in 
that  viscus.  Portal  observed,  "  that  those  who  habitually  spit 
blood  are  rarely  phthisical." 

This  subject  opens  an  inquiry  of  the  deepest  practical  import- 
ance ;  and  from  the  physiological  doctrine  of  the  pulmonary  cir- 
culation which  I  have  endeavoured  to  establish,  as  Avell  as  from 
numerous  pathological  facts,  it  will,  I  am  persuaded,  nppear 
that,  as  many  cases  of  cougji,  which  have  been  considered  to  be 
the  effects  of  diseased  lungs,  are  symptomatic  of  a  disordered 
heart ;  so  in  many  instances  pulmonary  haemorrhage  may  take 
place  unconnected  with  any  diseased  structure  of  the  lungs,  but 
may  be  solely  caused  by  a  disturbance  of  the  pulmo-cardiac 
function. 

Pulmonary  haemorrhage  symptomatic  of  a  disordered  heart 
may  occur  in  every  possible  degree ;  in  some  cases  the  sputa 
being  only  slightly  tinted  with  blood,  and  in  others  the  quantity 
of  blood  is  surprising. 

A  lady  ran  violently  under  the  influence  of  fear,  spat  up,  in  a 
few  minutes  afterwards,  a  large  quantity  of  blood,  and  continued 
to  expectorate  a  small  quantity  almost  every  day  during  the 
subsequent  twenty  years  of  her  life.  In  another  case,  ten  pints 
of  blood  were  coughed  up  in  twenty-four  hours. 

A  lady,  in  the  bloom  of  life,  was  suddenly  attacked,  when 
riding  on  horseback,  with  haemoptysis.  She  spat  up  several  pints 
of  blood,  yet  she  enjoyed  perfect  health  for  many  years. 

These  spontaneous  htemorrhages  are  not  usually  attended  with 
febrile  symptoms,  but,  when  profuse,  are  preceded  by  a  rigour, 
which,  by  increasing  the  quantity  of  blood  in  the  internal 
organs,  renders  the  pulmonary  vessels  more  turgid,  and  by 
causing  them  to  give  way  more  easily,  aids  the  efforts  of  the  vis 
medicatrix. 

The  hemorrhagic  paroxysm  is  preceded  by  coughing,  just  as 
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bleeding  from  the  nose  is  by  sneezing,  and  the  haemorrhoidal  chap.  xviii. 
flux  by  tenesmus  and  purging. 

Pulmonary  Apoplexy. 

Though  pulmo-cardiac  congestion  is  sometimes  relieved  by  a  Pulmonary 
spontaneous  hoemorrhage^  the  blood  being  exuded  from  the  ^^'^^  ^^^' 
mucous  capillaries  of  the  lungs,  in  other  cases,  when  the  con- 
gestion takes  place  to  a  greater  degree,  the  pulmonary  vessels 
are  ruptured,  and  hence  arises  a  pulmonary  apoplexy.  In  this 
case,  the  blood,  in  place  of  being  exuded  upon  the  mucous  sur- 
face, is  effused  from  the  ruptured  vessels  into  the  parenchyma  of 
the  lungs,  where  it  remains  having  all  the  characters  of  an 
ecchymosis  in  other  tissues.  There  must,  therefore,  be  a  remark- 
able difference  in  the  tissues  of  a  lung  that  has  been  affected  with 
hcemoptysisj  and  one  with  pulmonary  apoplexy;  the  blood  in 
the  first  case  making  its  escape  by  exudation,  whilst  in  pulmo- 
nary apoplexy  the  blood  consolidates,  and  renders  whatever 
portion  of  the  lungs  into  which  it  has  been  effused  unfit  for  the 
oxygenation  of  the  blood.  We  must,  therefore,  expect  to  find  a 
permanent  defect  in  respiration  in  all  that  portion  of  the  lung 
which  has  had  its  air-cells  obliterated,  and  a  corresponding 
change  in  the  action  of  the  heart.  This,  I  suspect,  is  precisely 
the  condition  of  those  who  never  completely  recover  their  natural 
breathing  after  severe  pulmo-cardiac  congestion  ;  such  as  that 
which  has  been  caused  by  some  violent  muscular  exertion  or 
great  mental  excitement.  In  those,  where  life  is  extinguished 
from  pulmo-cardiac  congestion,  and  in  those  also,  who  have  died 
from  hanging  or  drowning,  blood  in  all  these  cases  is  found 
effused  into  the  parenchyma  of  the  lungs. 

The  Respiratory  Murmur. 

Besides  changes  in  the  frequency,  rhythm,  and  intensity  of  changes  in 
the  aspirations,  there  are  also  changes  in  the  respiratory  mur-  tory'^murmur 
mur,  which  are  caused  by  disturbances  in  the  heart. 

The  respiratory  murmur  is  sometimes  loud,  sometimes  feeble, 
or  it  is  altogether  absent  in  some  disorders  of  the  heart,  where 
the  circulation  has  become  extremely  languid.     Sometimes  it  is 
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chap.xviii.  harsh,  varying  in  force,  hard,  and  dry  ;  and  sometimes  it  is  of  a 
hollow  or  cavernous  character. 

The  morbid  sounds  which  are  so  frequently  heard  in  primary 
affections  of  the  lungs,  may  be  also  combined  with  disturbances 
in  the  functions  of  the  heart.  There  may  be  either  a  moist, 
though  far  more  frequently  a  dry,  husky  sound  mingled  with  the 
respiratory  murmur,  or  the  sound  may  be  sonorous,  crepitating, 
or  gurgling.  These  sounds,  when  they  accompany  a  disordered 
heart,  are  the  effect  of  changes  which  have  taken  place  in  the 
lungs  themselves,  especially  in  their  naucous  membrane ;  and 
this  tissue  is  more  or  less  affected  in  most  instances  of  cardiac 
disease,  especially  in  those  of  an  acute  character. 

Hiccup. 

Singultus.  Hiccup  often  takes  place  in  persons  who  have  disorders  of  the 

heart ;  so  that,  in  cases  of  hiccup,  particularly  in  those  where  it 
is  much  prolonged,  it  may  be  suspected  that  there  exists  some 
disturbance  in  the  circulation. 

Case.  A  gentleman,  after  recovering  from  the  effects  of  a  severe  fit 

of  venous  apoplexy^  and  in  whom  the  circulation  of  both  the 
portal  and  cerebral  systems  was  greatly  disturbed,  had  an  inces- 
sant hiccup,  whilst  he  was  awake,  which  continued  during  four- 
teen days. 

It  is  by  no  means  unfrequent  to  observe  a  paroxysm  of  hiccup 
following  that  disturbance  in  the  heart  subsequent  to  a  fit  of 
laughter.  A  case  has  already  been  referred  to,  where,  after  an 
immoderate  fit  of  laughter,  a  violent  hiccup  came  on  which 
caused  great  uneasiness  in  the  cardiac  region,  and  which  was 
relieved  by  local  blood-letting. 

Hiccup  may  also  be  symptomatic  of  affections  of  other  organs. 
In  some  instances,  it  appears  to  be  connected  with  a  derange- 
ment in  the  functions  of  the  alimentary  canal :  it  is  considered 
to  be  a  fatal  symptom  when  a  portion  of  intestine  has  become 
strangulated.  It  is,  also,  of  constant  occurrence  in  children 
who  are  apparently  in  health. 

Case.  A  man,  after  a  debauch,  was  attacked  with  a  severe  and  in- 

cessant hiccup,  which,  after  having  lasted  some  days,  ceased 
immediately,  after  the  contents  of  a  large  abscess  were  artificially 
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discharged.     It  was  then  found  "  that  the  whole  course  of  the  chap.xvih. 
external  respiratory  nerve  was  engaged  in  the  abscess."  Note^case 

by  Mr.  Mac- 
kenzie. 

Sneezing. 

Sneezing  is  another  symptom  which  may  be  sometimes  observed  sneezing. 
in  persons  with  a  disordered  heart.  I  have  already  made  allusion 
to  the  remarkable  sympathy  which  subsists  between  the  heart 
and  the  organ  of  smelly  and  the  influence  of  odorous  substances 
upon  the  heart.  The  act  of  sneezing  is  employed  by  the  system, 
not  only  for  removing  extraneous  matters  irritating  the  Schnei- 
derian  membrane,  but  also,  like  other  instinctive  acts,  it  is  re- 
sorted to  in  order  to  restore  the  balance  of  a  disturbed  thoracic 
circulation.  Hippocrates  "  purged  the  head"  by  creating  violent 
paroxysms  of  sneezing. 

A  lady,  who  had  been  subject  to  a  disturbed  circulation,  and  ^'^'^^ 
who  was  considered  to  be  hysterical,  had  a  violent  paroxysm  of 
sneezing^   which,  after   lasting   nearly    an   hour,    became  very 
alarming;  but  on  a  vein  in  the  arm  being  opened,  she  was 
immediately  relieved. 

"  A  lady  was  liable  to  fits  of  incessant  sneezing,  attended  with  Case. 
an  abundant  flow  of  watery  fluid  from  the  nostrils.     This  some- 
times alternated  with  a  nervous  cough,  while  not  unfrequently 
she  suffered  under  that  sensation  in  the  throat  called  globus  ^omJiS?- 
hystericus.^^  <^'''(^^'^- 

A  naval  officer  was   always   attacked  with  a  fit  of  violent  Case. 
sneezing  whenever  he  smelt  Ipecacuanha, 

In  like  manner  as  the  act  of  coughing  produces  pulmonary  EpistAxis. 
haemorrhage,  so  we  often  find  that  a  paroxysm  of  sneezing  causes 
a  spontaneous  haemorrhage  from  the  Schneiderian  membrane  ; 
hence  in  all  cases  of  epistaxis  it  is  of  consequence  to  inquire  into 
the  condition  of  the  thoracic  viscera,  as  well  as  into  that  of  the 
cerebral  circulation. 

I  have  already  pointed  out  certain  instinctive  acts  which  are  influence  of 
employed  by  the  enonomy  to  restore  those  temporary  changes  uve  acts, 
and  derangements  in  the  circulation  of  the  thoracic  viscera,  which 
are  constantly  taking  place  in  a  healthy  person  during  wakeful- 
ness.    And  as  these  acts  are  also  observed  in  those  suffering 
from  diseases  of  the  heart,  being  resorted  to  by  the  vis  medica- 
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chap.xviii.  trix^  in  the  same  manner  as  they  were  employed  by  the  vis  con- 
servatrix  naturce^  in  order  to  correct  and  ward  off  the  evil  effects 
of  impediments  to  the  circulation,  they  may  be,  therefore,  with 
propriety,  added  to  the  catalogue  of  symptoms  of  diseases  of  the 
heart. 

I  have  already  alluded  to  the  salutary  effects  of  some  of  these 
instinctive  acts  upon  a  disordered  heart — how,  in  one  instance, 
a  paroxysm  of  syncope,  to  which  a  lady  was  subject,  could  be 
prevented  by  her  singing  ; — how  a  youth  could  prevent  an  epi- 
leptic paroxysm  by  repeating  aloud  the  Lord's  prayer ; — and 
how  another  revived  the  circulation,  when  he  found  himself 
breathless,  by  vigorous  breathing :  all  these  individuals  were 
suffering  from  some  disease  of  heart. 

LaughteTy 

Which,  as  I  have  pointed  out,  has  so  powerful  an  influence 
upon  the  heart,  is  a  symptom  frequently  observed  in  those  whose 
hearts  are  easily  excited,  especially  in  hysterical  women. 

Whilst  moderate  fits  of  laughter,  such  as  those  which  accom- 
pany cheerfulness  and  mirth,  relieve  the  circulation,  and 

"  Cleanse  the  foul  bosom  of  that  perilous  stuff 
bhakspere.  "Which  weighs  upon  the  heart," 

violent  paroxysms  of  laughter  produce  pain  in  the  cardiac  re- 
gion, and  sometimes  disturb  the  heart  to  so  great  a  degree  as  to 
cause  fatal  convulsions. 

Sighing^  Sobbing^  Weeping,  and  Crying^ 

Have,  likewise,  been  shown  to  be  instinctive  acts  resorted  to 
by  the  economy,  in  order  to  preserve  and  restore  the  balance  of 
the  circulation  in  the  thoracic  viscera ;  they  also  frequently 
execute  the  same  office  when  they  are  employed  by  the  economy 
to  accompany  diseases  of  the  heart. 

'•'•Sighing  is  caused  by  the  drawing  in  of  a  greater  quantity 
of  breath  to  refresh  the  heart  that  laboureth,  like  a  great  draught 
when  one  is  thirsty.  Sobbing  is  the  same  thing,  stronger. 
Groaning^  and  screaming^  and  roaring  are  caused  by  an  appetite 
of  expulsion,  as  hath  been  said  ;  for,  when  the  spirits  cannot 


DERIVED  FROM  THE  RESPIRATORY  SYSTEM.  229 

expel  the  thing  that  hurteth,  in  their  strife  to  do  it,  by  motion  chap.xviii. 
of  consent,  they  expel  the  voice."  Baco~ 

A  young  lady,  who,  after  severe  mental  excitement  awoke,  case. 
screaming  violently,  continued  for  two  years  afterwards  to  suffer 
from  a  sense  of  fulness,  and  sometimes  from  pain  in  the  region 
of  the  heart,  a  strong  impulse  of  the  heart,  and  a  small,  con- 
tracted arterial  pulse,  coldness  of  the  extremities,  and  frequent 
paroxysms  of  sighing^  yawning,  and  sobbing,  but  no  cough  or  diffi- 
culty in  breathing  ;  all  which  symptoms  yielded  to  the  applica- 
tion of  a  few  leeches  to  the  cardiac  region,  and  to  the  use  of 
antimony  and  of  iron. 

Seneca,  speaking  of  his  own  malady,  observes  : — "  It  may 
properly  enough  be  denominated  sighing;  the  attack  is  very 
short,  and  like  a  storm,  it  usually  ends  within  an  hour  :  to  have 
any  other  malady  is  to  be  sick ;  to  have  this  is  to  be  dying." 

The  Voice  and  Speech. 

In  those  disturbances  of  the  heart  which  influence  the  respira-  Changes  in 
tory  organs  there  may  be  likewise  observed  corresponding  altera- 
tions in  the  voice. 

The  formation  of  the  voice  being  one  of  those  several  functions 
performed  by  the  respiratory  apparatus,  it  must  happen,  that 
not  only  the  vocal  organs  are  changed  in  primary  affections  of 
the  lungs,  but  also  in  all  the  disorders  of  the  heart  wherein  the 
pulmonary  circulation  is  disturbed. 

The  lungs  being  employed  to  impel  the  air  through  the  vocal 
organs,  changes  in  the  force  of  the  current  of  the  air  impelled 
through  them  must  be  caused  by  changes  in  the  functions  of  the 
lungs ;  many  of  which  changes  arise  from  disorders  of  the  heart. 
The  peculiarities  in  the  voice  denoting  disturbances  in  the  func- 
tions of  the  heart  will  therefore  be  found  to  be  an  order  of  symp- 
toms of  no  inconsiderable  value  in  semeiology. 

To  estimate  the  value  of  the  symptoms  derived  from  the 
changes  in  the  voice  in  diseases  of  the  thoracic  viscera,  we 
must  carefully  discriminate  such  changes  from  those  remarkable 
peculiarities  in  the  natural  voice,  which  are  so  frequently 
observed  in  those  who  are  in  health. 

The  power  of  producing  sounds  is  common  to  all  animals  that 
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chap.xviii.  breathe  with  lungs  ;  but  speech  the  Creator  has  bountifully  be- 
Manloone  stowcd  OH  man  Only,  to  enable  him  to  communicate  his  thoughts 
splT"^'"'^^  to  his  fellow-beings.  Thus,  along  with  his  other  gifts,  "does 
man  stand  prominent  among  sublunary  objects,  and  is  distin- 
guished by  remarkable  endowments  above  all  other  terrestrial 
Combe.         beings."^ 

Speech  and  The  voice  is  a  distinct  sound,  produced  by  the  passage  of  the 
theydl'ffer.^  air  through  the  larnyx  ;  and  speech  is  produced  by  the  move- 
ments of  the  parts  within  the  mouth.  Voice  and  speech  are  there- 
fore two  distinct  phenomena :  one  taking  place  in  the  larynx, 
and  the  other  resulting  from  the  action  of  the  parts  contained 
in  the  mouth — the  palate,  the  tongue,  the  teeth,  and  the  lips. 
Hence,  too,  the  great  differences  between  those  alterations  in 
the  voice  which  are  caused  by  changes  in  the  larynx,  and  in 
those  which  are  caused  by  changes  in  the  mouth. 
The  qualities       The  humau  voicc  varics  exceedingly  in  its  compass ;  in  its 

of  the  voice ;  .  i  i  i  •   •  n 

tone ;  and  m  its  intensity  or  volume  ;  these  qualities  are  all 
subject  to  changes  in  the  diseases  of  the  heart. 
its  compass  Compass. — The  entire  scale  of  the  human  voice  is  usually 
calculated  to  be  about  thirty-two  notes,  or  four  octaves.  The 
scale  is  usually  divided  in  the  two  sexes ;  the  lower  octaves 
being  appropriated  to  men,  the  higher  octaves  to  women.  This, 
however,  is  not  always  the  case  ;  some  men  possess  high  notes 
in  the  upper  part  of  the  musical  scale,  and  some  women  very 
low  notes. 

Alterations  in  the  voice  arc  remarkable,  both  in  speech  and 
in  singing. 

When  the  lungs  cannot  expel  a  sufficient  quantity  of  air  with 
sufficient  force  through  the  larynx,  not  only  is  speech  abbreviated, 
but  the  higher  notes  of  the  voice  become  more  or  less  imperfect; 
so  that  in  speaking,  there  is  generally  an  alteration  in  the  musical 
key  on  which  the  voice  is  pitched  ;  and  a  person  wlio  in  health 
is  able  to  sing  is  more  or  less  incapacitated  from  doing  so,  when 
the  thoracic  circulation  is  much  disturbed. 

The  vocal  organs  being  constructed  both  as  a  wind  and  a 

1  It  has  been  affirmed  that  ihothyfena  could  to  the  shepherdesses,  caused  them  to  forget 

iraitato  the  human  voicc ;  that  it  rcmom-  their    flocks,   to  bo   distracted  with    love, 

bcred  the  names  of  the  shepherds,  called  to  &c.     All  these  things  might  surely  happen 

them.charmcd  them,  rendered  them  motion-  without    the  intervention  of  a  hyaena. — 

less;  that,  at  the  same  time,  it  f^ave  chuse  Bufion. 
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stringed  instrument,  imperfections  in  the  voice  may  arise  either  chap.xviii. 
from  changes  in  the  aperture  of  the  glottis,  or  in  the  vibrations 
of  its  elastic  materials;  and  as  the  vibrations  of  the  larynx 
depend  on  the  force  of  the  current  of  air  passing  through  it,  the 
changes  in  the  aperture  of  the  glottis  will  increase  or  diminish 
the  force  of  the  current  of  air,  and,  like  the  lips  of  the  musician, 
vary  the  character  of  the  sound. 

Changes  in  the  compass  of  the  voice  can  be  easily  tested  by  the 
patient  accompanying  each  note  with  a  musical  instrument.  He 
will  find  his  incapacity  to  sing  certain  notes  which  he  was  able 
to  do  when  in  health  :  he  can  thus  accuratelv  ascertain  the 
notes  in  his  voice  which  he  has  lost.  In  the  same  manner,  any 
amendment  in  the  voice  can  be  measured. 

Tone. — The  difference  in  the  tone  of  the  voice  is  various.     It 
varies  exceedingly  in  disorders  of  the  heart,  and  the  changes  in  changes  in  its 
it  are  readily  perceptible  to  a  musical  ear.    Sometimes  the  voice  ^^^^' 
becomes  more  or  less  harsh,  rough,  and  unmusical.     There  is 
often  considerable  uneasiness  and  difficulty  in  producing  articu- 
late sounds. 

A  youth  suffered  from  pulmo-cardiac  congestion,  caused  by  case. 
asphyxia.    He  was  long  afterwards  subject  to  a  disordered  heart, 
and  on  many  occasions  he  lost  his  voice  for  a  few  minutes. 

The  tone  of  the  voice  varies  much  in  different  people ;  and 
there  is  often  as  much  character  in  the  voices  of  the  branches  of 
the  same  family,  as  in  any  other  part  of  their  organization. 

The  tone  as  well  as  the  compass  of  the  voice,  too,  is  variously 
modified  according  to  the  difference  of  sex  and  of  age;  the 
variety  of  the  tone  is  the  chief  cause  of  the  different  qualities  of 
the  voice  in  different  individuals,  in  the  same  manner  as  the 
qualities  of  musical  instruments  differ,  when  the  same  note  is 
sounded  on  two  of  them — as  on  two  violins. 

The  musical  key,  on  which  the  voice  is  pitched,  varies ;  the 
same  note  being,  in  some  persons,  an  octave  higher  than  in 
others.  Hence  there  are  those  who  have  a  deep-toned  voice — 
the  "  bass"  and  the  "  tenor,"  and  those  whose  voices  are  high- 
toned — the  "soprano"  and  the  "contralto." 

As  the  qualities  of  the  voice  depend  on  the  structure  of  the 
vocal  organs,  the  endless  variety  in  the  voices  of  singers  must 
arise  from  peculiarities  in  the  cartilages  and  muscles  of  the  larynx. 
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CflAP.xviii       In  those  who  are  suffering  from  diseased  lungs,  no  symp- 

'  torn  is  more   remarkable  than  a  change  in  the  quality  of  the 

voice ;  the  tone  becoming  less  and  less  audible,  and  the  musical 

scale  diminishing,  in  proportion  as  the  inspiration  is  limited, 

and  less  air  is  expired  from  the  lungs. 

All  these  differences  in  the  tones  of  the  voice  are  important 
to  be  noticed,  that  we  may  be  enabled  to  discriminate  them 
from  those  changes  which  are  caused  by  disease.  So  very  re- 
markable, indeed,  are  some  voices,  that  a  want  of  due  attention 
to  the  peculiarities  of  the  natural  voice  may  lead  to  an  erroneous 
diagnosis  in  the  diseases  of  the  chest. 

Changes  in  its      Intensity. — The  intensity  or  volume  of  the  voice  is  consider- 

intensity.  t  a         ^  ^   ^  ^  1-1  •  n  •  ^  -    ^ 

ably  altered  by  those  changes  m  the  respiratory  functions,  which 
depend  upon  the  condition  of  the  heart.  As  every  alteration  in 
the  volume  of  the  column  of  air  expelled  through  the  larynx 
during  expiration  must  produce  a  change  in  the  voice  in  all 
those  diseases  of  the  heart  in  which  the  pulmonary  circulation  is 
influenced,  the  voice  will  be  more  or  less  changed ;  at  the  same 
time,  it  is  of  importance  to  observe,  that  changes  either  in  the 
larynx,  in  the  tracheal  tube,  as  well  as  in  the  lungs,  must,  by 
altering  the  volume  and  force  of  the  current  of  air,  passing 
through  the  vocal  organs,  alter  also  the  intensity  and  the  tones 
of  the  voice. 

There  is  frequently  a  singular  peculiarity  in  the  musical  key, 
in  which  the  voice  is  pitched.  In  some  persons  it  is  pitched  an 
octave  higher  than  in  others,  even  in  common  conversation.  This 
is  particularly  the  case  in  speaking  different  national  languages, 
of  which  we  have  examples  in  the  races  in  the  British  empire. 

The  voice  is  sometimes  temporarily  destroyed,  either  from  loss 
of  power  in  the  vocal  organs,  or  of  those  of  the  articulate  sounds. 

The  differences  in  the  compass,  in  the  tone,  and  in  the  in- 
tensity of  the  voice  are  remarkable  in  the  two  sexes.  Woman's 
voice  is  most  commonly  pitched  in  a  much  higher  key  than  that 
of  man.  Hence  the  "soprano"  and  the  "contralto"  are  fitted 
for  her  song;  whilst  the  "tenor,"  the  "baritone,"  and  the 
"basso,"  are  suitable  to  man. 

It  is  not,  however,  very  uncommon  for  a  woman's  voice  to 
resemble  a  man's,  both  in  tone  and  pitch ;  neither  is  it  rare  for 
a  man's  voice  to  resemble  that  of  a  woman. 
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At  the  age  of  puberty  there  is  a  well-known  change  in  the  Chap.xviii. 
voice  of  both  sexes — to  use  a  common  expression,  the  voice  is 
then  "broken."  In  some  instances,  however,  this  change  never 
takes  place,  in  consequence  of  imperfect  organization,  of  which 
there  is  a  remarkable  example  in  the  falsetto  of  the  eunuch's 
voice. 

In  concluding  these  remarks,  I  may  observe  that  much  useful  conclusion 
information  may  be  often  obtained,  in  all  the  diseases  of  the 
thoracic  viscera,  by  attending  to  the  character  of  the  vocal 
organs.  As  the  compass,  the  tone,  and  the  intensity  of  the 
voice  depend  on  the  integrity  of  the  lungs,  and  as  every  dis- 
turbance in  the  action  of  the  heart  is  accompanied  by  a  cor- 
responding change  in  the  pulmonary  circulation,  the  lungs  must 
participate  in  every  change  of  the  circulation  in  the  heart ;  and, 
consequently,  the  character  of  the  voice  will  be  variously  mo- 
dified. The  voice  is  also  altered  in  almost  every  primary  dis- 
ease of  the  lungs ;  for,  whenever  the  structure  of  a  portion  of 
lung  becomes  diseased,  either  by  the  obliteration  of  its  air-cells, 
or  by  the  formation  of  a  "  cavern,"  the  voice  is  completely 
changed. 
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The  arterial 
pulse. 


Ilaller. 

Importance 
•if  ii  know- 
IcdKe  of  tlic 
pulse. 


SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
VASCULAR  SYSTEM. 

Sijmptoms  derived  from  the  arterial  system;  importance  of  a  Tcnowledge  of 
the  arterial  pulse  ;  the  arterial  pulse  an  essential  guide  in  pointing  out  the 
condition  of  the  left  heart ;  functions  of  the  arteries  liable  to  changes  in- 
dependent of  the  heart ;  the  arterial  pulse  varies  in  frequency,  regularity, 
and  vigour ;  table  of  the  different  pulses ;  the  arterial  and  cardiac  pulse 
do  not  always  correspond;  symptoms  derived  from  the  venous  system; 
these  symptoms  characteristic  of  diseases  of  the  right  heart ;  congestion  of 
the  subcutaneous  veins  ;  congestion  of  the  cerebral  and  portal  systems;  the 
venous  pulse;  oedema;  symptoms  derived  from  (he  capillary  system; 
changes  in  the  cutaneous  surface;  redness,  paleness,  lividity,  heat,  cold- 
ness, shivering,  haemorrhage  from  the  gastro-pulmonary  m,ucous  surface. 

As  the  flow  of  the  blood  in  the  arteries  depends  chiefly  on 
the  action  of  the  heart,  the  functions  of  the  arteries  must  undergo 
alterations  in  accordance  with  changes  in  the  heart's  functions ; 
and  such  varied  conditions  of  the  arterial  system  afford  unequi- 
vocal symptoms  of  the  heart's  diseases. 

The  arterial  pulse  has  indeed  been,  since  a  very  early  period 
of  the  history  of  medicine,  considered  as  an  index  of  the  state  of 
the  heart.  "  The  pulse  is  the  measure  of  the  powers  exerted  by 
the  heart,  because  it  is  the  immediate  and  full  effect  of  these 
powers.  Hence,  all  things  alike,  tlic  pulse  is  slow  in  the  state 
of  perfect  health,  when  there  is  no  stimulus,  no  resistance  acting 
as  a  stimulus,  and  the  heart  propels  the  blood  freely  and  easily, 
except  where  there  is  some  obstacle  by  which  the  blood  is  pre- 
vented from  entering  the  aorta." 

As  changes  in  the  arterial  pulse  denote  corresponding  altera- 
tions in  the  heart's  moveincnls,  and  alTord  numerous  and  im- 
[)ortant  diagnostic  signs  in  its  diseases,  an  intimate  acquaintance 
with  these  changes,  along  with  a  knowledge  of  those  which  take 
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place  in  the  nervous  and  respiratory  organs,  are,  it  will  be  found,  chap.  xix. 
more  indispensable  for  establishing  a  correct  diagnosis  in  diseases 
of  the  heart  than  a  knowledge  of  the  impulse  and  sounds  of  the 
heart  itself.  Besides,  the  facility  with  which  the  arterial  pulse 
can  be  examined  renders  the  changes  which  it  presents  in  dis- 
eases of  the  heart  most  important.  We  have  not  the  opportunity 
of  examining  the  cardiac,  so  rigidly  and  accurately,  as  the  arte- 
rial pulse,  especially  the  pulsation  of  those  arteries  which  are 
adjacent  to  a  bone,  such  as  the  radial  or  temporal,  and  therefore 
less,  or  at  least  less  apparent  changes  in  the  circulation  are 
readily  recognised  by  examining  the  radial  pulse,  which  cannot 
be  recognised  by  examining  the  beatings  of  the  heart. 

Until  Laennec  pointed  out  the  changes  to  which  the  sounds 
of  the  heart  are  liable,  we  had  no  other  means  of  ascertaining 
the  alterations  in  its  functions,  than  by  observing  the  arterial 
pulse ;  as  also  the  effects  which  the  changes  in  the  circulation 
cause  on  the  other  systems,  more  especially  on  the  nervous, 
respiratory,  and  digestive  systems.  Limited  as  the  means  of 
diagnosis  might  have  been,  yet  I  am  persuaded  that  fewer  and 
less  serious  mistakes  were  then  committed  than  are  now  made  by 
those  who  look  chiefly  to  the  physical  signs  of  the  diseases  of  the 
thoracic  viscera,  and  disregard  that  general  assemblage  of  symp- 
toms which  accompany  those  affections,  and  which  arise  from  the 
disturbance  of  other  organs  or  from  other  systems  of  the  economy. 

When  pointing  out  these  alterations  in  the  arterial  pulse,  which 
are  characteristic  of  changes  in  the  central  organ  of  the  circula- 
tion, pathological  inquirers  speak  of  the  heart  in  general,  and 
not  of  any  of  its  particular  portions.     But  it  is  quite  evident  The  pulse 
that,  as  the  arterial  pulse  is  a  measure  of  the  currents  of  the  changes  in 
blood  in  the  left  heart,  that  alterations  in  the  pulse  must  arise  oni.v.^ 
from,  and  be  characteristic  of,  those  alterations  in  the  blood's 
currents  which  are  produced  by  changes  in  the  systemic  heart. 
*'  The  examination  of  the  radial  pulse  is  far  from  being  able  to 
give  an  idea  of  the  general  circulation,  and  cannot  even  give  a 
knowledge  of  the  circulation  in  the  heart ;  for  the  pulse  cor- 
responds only  with  the  left  ventricle,  and  this  may  be  regular 
when  those  of  the  auricles  or  right  ventricle  are  not  so."  Laennec 

Hence  arises  a  distinct  and  important  line  of  demarcation  be- 
tween the  diseases  of  the  pulmonic,  and  those  of  the  systemic 
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Chap.  XIX.  hearts  ;  the  changes  in  the  arterial  pulse  in  each  being  of  a  very 
different  character. 

Whilst  the  opinions  of  physiologists  remain  so  unsettled  as  to 
the  causes  of  the  sounds  of  the  heart, — the  mode  by  which  the 
blood  is  propelled  through  the  arterial  canals,  and  the  functions 
which  even  the  coats  of  the  arteries  perform,  it  cannot  be  ex- 
pected, that  the  various  alterations  in  the  functions  of  the 
arteries,  as  indicated  by  the  pulse,  could  be  very  satisfactorily 
explained. 

It  is,  however,  essential  to  observe  the  various  changes  which 
take  place  in  the  arterial  pulse  in  the  different  diseases  of  the 
heart,  and  to  discover  as  far  as  possible  the  alterations  in  its 
structure  and  functions  with  which  those  changes  correspond. 

Pulse  altered       Observation  has  shown  that  the  pulse  is  altered  both  in  or- 

causes.  ^""^  ganic  and  functional  diseases  of  the  heart,  and  that  certain 
states  of  the  pulse  not  only  accompany  particular  diseases,  but 
also  indicate  the  use  of  particular  remedies.  We  can  chiefly  dis- 
criminate by  the  pulse  the  diseases  which  require  an  antiphlogistic 
treatment,  from  those  in  which  an  opposite  system  is  necessary. 
In  the  first  instance,  the  irritable  state  of  the  heart's  parietes 
may  cause  an  increase  in  its  impulse  which  is  tranquillized  by 
diminishing  the  quantity  of  the  stimulating  blood.  In  the  latter 
case,  the  pulse  may  be  rendered  more  frequent  by  a  debilitated 
state  of  the  body ; — the  left  ventricle,  not  being  so  capable  of 
emptying  itself,  sooner  dilates  and  consequently  is  sooner 
stimulated  by  the  blood  to  contract,  so  that  a  greater  number 
of  contractions  are  requisite  to  propel  a  sufficient  quantity  of 
blood  throughout  the  system. 

We  further  know  that  all  impediments  to  the  circulation  in- 
fluence and  modify  the  arterial  pulse.  If  the  blood's  stream  be 
interrupted  in  the  aorta,  or  in  passing  from  the  right  auricle 
into  tlie  right  ventricle,  or  if  there  be  any  impediment  to  the 
pulmonary  circulation,  either  from  disease  in  the  vessels  of  the 
lungs,  or  from  a  change  in  the  structure  of  a  portion  of  the  lungs, 
under  any  of  these  circumstances,  there  arc  alterations  in  the 
pulse,  some  of  wliich  are  so  remarkable  as  to  be  sufficiently 
characteristic  of  particular  diseases  of  the  heart. 

AitcratioiiH         Qij  compaHuff  the  number  of  sensible  chan":es  in  the  arterial 

in  the  pul«(!  1  o  ^  o 

very  nuiner-    pulsc  with  thc  numbcr  of  tlic  discascd  sounds  of  the  heart,  wo 

"U8. 
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are  struck  with  the  far  greater  number  in  the  changes  of  the  chap.  xix. 
pulse  ;  so  that  if  both  the  alterations  in  the  heart's  impulse  and 
sounds,  and  the  changes  in  the  pulse  assist  materially  in  establish- 
ing the  diagnosis  of  diseases  of  the  circulation,  and  serve  as  in- 
dications for  their  treatment,  those  of  the  arterial  pulse  certainly 
aiford  the  most  abundant  signs. 

It  is  of  consequence,  however,  in  considering  this  subject  to  Pulse  not 

altered  in  all 

recollect  what  has  been  already  mentioned — that  diseases  of  the  affections  of 
heart  may  sometimes  exist  without  any  apparent  change  in  the 
arterial  pulse,  though  the  arterial  pulse  is  seldom  changed  with- 
out a  corresponding  deviation  in  the  action  of  the  heart.  Thus, 
when  the  heart's  action  is  violently  increased,  which  takes  place 
in  the  thoracic  aneurism^  the  great  increase  in  the  impulse 
which  the  heart  acquires,  does  not  affect  the  arterial  pulse,  but 
is  lost,  or,  as  it  were,  destroyed,  in  overcoming  the  resistance 
which  the  aneurism  causes  to  the  circulation.  It  may  be  stated, 
as  a  general  observation,  that  in  cardiac  congestion,  and  in  all 
cases  where  the  heart's  impulse  is  increased,  in  order  to  over- 
come an  obstruction  to  the  circulation,  the  increased  impulse 
will  not  necessarily  affect  the  arterial  pulse. 

This  apparent  discrepancy  in  the  actions  of  the  heart,  and  the 
indications  afforded  by  the  arterial  pulse,  are  remarkable  when 
the  aortic  valves  are  diseased,  or  when  the  calibre  of  that  artery 
is  diminished ;  for  though  the  heart  is  compelled  to  act  with  an 
increased  vigour  to  overcome  such  obstructions  to  the  free  transit 
of  the  blood,  yet  the  force  of  the  arterial  pulse  is  diminished. 
I  shall  afterwards  have  occasion  more  fully  to  explain  how  in 
some  diseases  of  the  heart,  particularly  when  there  is  a  preter- 
natural quantity  of  blood  or  congestion  of  its  cavities,  the  pulse 
is  by  no  means  a  safe  guide  for  the  employment  of  blood-letting. 
Indeed,  the  difference  in  the  cardiac  and  arterial  pulses  is  often 
very  remarkable. 

In  order  to  show  how  extensive  are  the  variations  of  the 
arterial  pulse,  and  with  what  nicety  they  have  been  discrimi- 
nated, I  have  drawn  up  a  table  of  such  varieties  as  have  been 
defined  and  characterized  by  distinct  terms.  At  the  same  time 
it  may  be  observed  that  in  several  instances  the  terms  are  nearly 
synonymous. 
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Some  func- 
tions of  arte- 
ries are  un- 
changed hy 
disorders  of 
the  heart. 


TABLE. 

RMS  BY  WHICH  THE  VARIETIES  OF  THE  ARTERIAL  PULSE  HAVE  BI 

DESIGNATED. 

Full, 

Elastic, 

Frequent, 

Voluminous, 

Bounding, 

Rapid, 

Strong, 

Sharp, 

Quick, 

Incompressible, 

Fluttering, 

Accelerated, 

Wiry, 

Thrilling, 

Slow, 

Hard, 

Quivering, 

Feeble, 

Tense, 

Vibratory, 

Soft, 

Thready, 

Jerking, 

Weak, 

Contracted, 

Undulatory, 

Faltering, 

Firm, 

Unequal, 

Languid, 

Oppressed, 

Irregular, 

Compressible. 

Small, 

.    Intermitting, 

By  bringing  together  these  various  denominations  of  the 
arterial  pulse,  the  importance  of  distinguishing  them  from  one 
another  will  be  the  more  apparent,  whilst  it  will  also  show  how 
difficult  it  is,  and  what  extended  observation  it  must  require,  to 
be  able  to  recognise  all  these  variations,  and  draw  the  practical 
as  well  as  pathological  conclusions  that  each. may  warrant.  It 
is  just  as  difficult  to  discriminate  by  the  sense  of  touch  all  those 
nicer  shades  of  difference  in  the  arterial  pulse,  as  for  the  eye, 
the  ear,  or  the  tongue,  to  perceive  slight  differences  in  the 
qualities  of  bodies  which  are  discernible  by  these  several  senses. 

Indeed,  both  experience  and  habits  of  accurate  observation 
are  requisite  to  enable  us  to  detect  the  more  minute  changes  to 
which  the  arterial  pulse  is  liable,  and  to  refer  each  to  particular 
conditions  of  the  circulation  ;  this  will  account  in  some  mea- 
sure for  the  contradictory  descriptions  which  have  been  given  of 
the  arterial  pulse  in  the  same  diseases  by  different  authors. 

We  should  likewise  be  aware,  that  observations  on  the  arterial 
pulse,  however  accurate,  serve  comparatively  little  purpose  in 
the  diagnosis,  and  in  the  treatment  of  diseases  of  the  heart,  unless 
when  they  are  viewed  conjointly  with  those  changes  in  the  other 
systems  of  the  economy  which  usually  accompany  these  affec- 
tions. 

It  is  also  of  importance  to  keep  in  mind,  when  investigating 
this  branch  of  semeiology,  that  there  are  some  functions  of  the 
arterial  system  which  either  may  or  may  not  be  influenced  by  a 
disordered  heart — functions  which  are  performed  alone  by  the 
arteries. 
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When  speaking  of  the  functions  of  the  arterial  system,  it  was  Chap.  xix. 
remarked  that,  after  the  blood  is  impelled  from  the  left  heart 
into  the  arteries,  these  vessels  are  employed,  not  merely  as  simple 
tubes  for  conveying  the  blood  to  the  different  organs  of  the 
body,  but,  by  virtue  of  peculiarities  in  their  arrangement,  the 
circulation  in  them  undergoes  almost  endless  modifications  be- 
fore the  blood  reaches  its  destinations.  It  may,  indeed,  be  said 
that  every  organ — nay,  every  subdivision  or  lobe  of  which  an 
organ  is  composed — has  its  own  special  circulation,  and  the 
circulation  in  every  organ  is  changed  during  every  muscular 
movement. 

These  modifications  are,  as  I  have  explained,  effected  by 
differences  in  the  length  of  the  arterial  trunks — by  differences  in 
the  calibre  of  the  branches^  compared  with  the  trunks  from 
which  they  arise — by  differences  in  the  angle  at  which  they 
arise  from  the  trunk — by  differences  in  their  course^  whether 
straight  or  tortuous — by  their  anastomosis  2iX\di  plexus — by  differ- 
ences in  their  modes  of  ramifying  in  the  various  organs,  and 
likewise  by  vital  causes.  It  is  only  by  the  influence  of  the 
nervous  system,  that  we  can  explain  the  sudden  derivation  of 
blood  from  the  brain  to  the  stomach  by  the  presence  of  food  ;  the 
repletion  of  the  erectile  tissues  from  venereal  excitement ;  the 
flushing  of  the  face  from  mental  emotions. 

The  powers  which  arteries  possess,  independently  of  the  heart.  Functions  of 
are  also  exemplified  in  disease.     What  can  be  more  striking,  aionTaffected. 
than  the  increase  in  the  size  and  apparent  vigour  in  the  tem- 
poral artery  of  a  person  suffering  from  a  common   "bilious" 
headache,  and  in  whom  there  is  not  the  least  disturbance  in  the 
general  circulation ; — in  the  remarkable  pulsation  in  the  abdo- 
minal aorta,  when  there  is  no  diseased  structure  in  the  coats  of  Baiiiie. 
the  artery ; — in  the  increased  action  of  the  arteries  contiguous 
to  an  inflamed  part,  as  in  the  digital  arteries,  when  a  finger  is 
affected  with  whitlow ; — and  in  the  still  more  remarkable  func- 
tions, which  the  collateral  branches  of  an  artery  perform  when- 
ever the  transit  of  the  blood  through  the  trunk  of  the  vessel  has 
been  prevented  by  a  ligature  ? 

From  all  these  phenomena,  it  cannot  be  doubted,  that  the 
arteries  possess  powers  and  perform  functions  which  are  not 
depending  on  the  heart ;  and,  consequently,  that  changes  will 
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Chap.  XIX.  take  place  in  the  arterial  pulse,  wliicli  do  not  indicate  and  which 
are  not  accompanied  by  corresponding  alterations  in  the  func- 
tions of  the  left  heart. 

Changes  take      On  the  othcr  hand,  chansfes  may  take  place  in  the  heart's 

place  in  the       ^  .  ,  .  7  o  j  tr 

heart  alone,  functions,  which  are  not  accompanied  by  changes  in  the  action 
of  the  arteries.  If  there  be  an  excited  heart,  without  any  altera- 
tion in  its  structure,  the  arterial  pulse  will  participate  in  its  in- 
creased movements ;  but  when  the  heart's  action  is  increased,  and 
if,  at  the  same  time,  there  be  a  change  of  its  structure,  then  the 
arterial  pulse  will  be  diminished  in  force ;  for  the  action  of  the 
heart  is,  in  such  a  case,  increased  in  order  to  overcome  some 
mechanical  obstruction  to  the  expulsion  of  the  blood  ;  and  in 
proportion  as  the  obstruction  is  great,  so  will  the  heart's  action 
be  vigorous,  and  the  pulse  will  be  in  the  same  proportion  feeble. 
It  would  be  just  as  probable  that  a  person  who,  by  making  a 
violent  effort  to  evacuate  the  bladder,  when  there  was  an 
obstruction  in  the  urethra,  would  be  able  to  expel  its  contents 
with  a  proportionably  increased  force  ;  instead  of  which,  in  con- 
sequence of  the  violence  of  the  effort,  caused  by  the  obstruction 
which  Is  to  be  overcome,  the  stream  of  the  urine  will  be  the 
more  feeble. 

"There  are  a  great  number  of  cases  where  the  heart  is 
severely  affected,  and  where  there  is  little  change  in  the  pulse. 
This  almost  constantly  occurs  where  the  right  heart  is  alone 
affected,  and  also  frequently  when  there  is  disease  of  the  left 
heart.  Hence  the  general  principle,  that,  though  the  arterial 
pulse  presents  its  natural  characters,  it  must  not  be  concluded 
Andrai.         that  the  heart  is  exempt  from  disease." 

importanceof  Experienced  men  are  more  or  less  familiar  with  the  numerous 
diffeScesTn'  Varieties  in  the  arterial  pulse,  and,  without  being  able  satisfac- 
piTise!^^"**  torily  to  explain  the  pathological  condition  of  the  circulating 
apparatus  in  the  varied  changes  of  the  pulse,  they  nevertheless 
have,  along  with  the  symptoms  derived  from  the  other  systems 
of  the  economy,  generally  found  the  arterial  pulse  to  be  a  safe 
guide  for  regulating  the  treatment  of  disease. 

The  power  of  discriminating  the  minute  changes  in  the  arterial 
pulse  has  been,  however,  disputed  by  some  eminent  pathologists. 
Speaking  of  Willi.am  lliiiiter,  flohn  Hunter  remarks  that, 
"  though  he  was  extremely  accurate  in  most  things,  he  could 
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never  feel  that  nice  distinction  in  the  pulse  that  many  others  chap,  xix, 

(lid,  and  he  suspected  that  no  such  nicety  of  discriminating  them 

can  really  be  found.     I  think  I  have  been  certain  of  the  pulse 

having  a  disagreeable  jar  in  it  when  others  could  not  perceive 

it — when  they  were  only  sensible  of  its  frequency  and  strength." 

This  observation  is  strictly  true ;    for  a  lengthened  tuition  is 

required  to  enable  all  persons  to  discriminate  the  varieties  of 

the  arterial  pulse,  and,  as  it  is  with  the  other  senses,  those  of 

sight  and  touch  are  possessed  in  various  degrees  of  acuteness 

by  different  individuals.^ 

The  varieties  of  the  arterial  pulse  must  be  the  effect  either  of 
differences  in  the  vigour  of  the  heart — of  changes  in  the  struc- 
ture of  some  of  its  component  parts — of  changes  in  its  functions 
— of  differences  in  the  quantity  of  the  blood  contained  within  its 
cavities — of  changes  in  the  qualities  of  the  blood — or  of  vital 
causes. 

These  different  changes  produce  alterations  in  the  frequency^ 
in  the  force,  and  in  the  regularity  of  the  pulse. 

In  its  frequency,  the  arterial  pulse  is  liable  to  great  alterations  changes  in 

.        T         1  i-xi       1  X  the  frequency 

in  disorders  oi  the  heart.  of  the  arterial 

The  presence  of  food  in  the  stomach,  the  slightest  bodily  exer-  ^"  ^'^ ' 
tion  or  mental  excitement,  accelerate  the  arterial  pulse  ;  and  in 
some  diseases  its  frequency  is  much  increased,  particularly  in 
maladies  of  an  inflammatory  character,  such  as  those  of  the 
lining  membrane  of  the  heart. 

There  is  also  a  great  increase  in  the  frequency,  as  well  as 
changes  in  other  qualities  of  the  arterial  pulse,  from  the  loss  of 
blood,  whether  abstracted  artificially  or  by  a  spontaneous  haemor- 
rhage. So  much,  indeed,  are  the  beatings  of  the  arterial  pulse 
sometimes  increased  in  frequency,  when  the  heart  is  diseased, 
that  it  is  found  impossible  to  count  them  accurately,  and,  not- 

1  "  A  physician  soon  arrived,  who,  with-  if  upon  the  keys  of  a  harpsichord,  as  far 

out  asking  any  questions  about  the  symp-  below  the  elbow  as  the  pulse  could  be  dis- 

toms  or  origin  of  the  complaint,  with  great  tinguished.     He  remained  the  whole  time 

solemnity  felt  the  pulse  of  the  left  arm  of  silent,  with  eyes  fixed,  but  not  upon  the 

his  patient,   by  applying   gently  his  four  patient,  and  acting  as  if  ho  considered  every 

fingers  to  it ;  then  raising  one  of  them,  he  distinct  disease  to  be  attended  with  a  pulsa- 

continued  to  press  with  the  other  three,  tion  of  the  artery  peculiar  to  itself,  and  dis- 

afterwards  with  two,  and,  at  last,  with  only  tinguishable  by  an   attentive  practitioner." 

one;  moving  his  hands,  for  several  minutes,  — Macartney's  L'mhas.s;/  to  China. 
backwardf)  and  forwards  along  the  wrist,  as 
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Chap.  XIX.  Withstanding  the  assertions  of  some,  it  is  seldom  that  more  than 

150  pulsations  in  a  minute  can  be  discriminated, 
its  frequency       In  othcr  discascs  of  the  heart,  especially  in  those  of  a  chronic 
imims  e  .     j^jj^^^pg^  ^^q  frequency  of  the  beats  of  the  arterial  pulse  is  very 
much  diminished.     We  are  told  of  persons  in  whom  the  arterial 
pulse  did  not  exceed  sixteen,  and  even  ten  beats  in  a  minute  ; 
but  in  such  instances  it  is  probable  that  all  the  pulsations  of 
the  heart  were  not  sufficiently  strong  to  be  recognised  in  the 
arterial  pulse. 
Case  recorded      A  workman  drank  some  cold  water  when  overheated ;  the 
of  Bo -ton."     effect  on  the  circulation  was  to  render  the  arterial  pulse  feeble, 
and  reduce  the  pulsations  to  thirty-five  in  a  minute  ;  but  on  re- 
lieving the  congested  heart  by  blood-letting  the  natural  action 
of  the  heart  and  arteries  was  restored. 
Case  recorded      ^^  another  case,  a  person,  who  had  a  diseased  heart  which  was 
Good'^  ^^  "^^^  occasioned  by  a  fit  of  asphyxia^  brought  on  by  breathing  the 
impure  air  from  the  bursting  of  a  gas-pipe,  the  pulse  never  ex- 
ceeded thirty  beats  in  a  minute. 
Case  recorded      In  an  old  man  who  had  been  attacked  with  epileptic  par- 
by  Morgagm.  Q-^ygjjjg^  u  J  found  such  a   Variety  of  pulse   that  within    the 
sixtieth  part  of  an  hour  the  pulsations  were  only  twenty- two — 
that  is  to  say,  they  were  in  number  about  two-thirds  less  than 
they  ought  to  be ;  and  this  had  been  so  for  many  months." 
Case  men-  "  As  Lord  Livcrpool  was  walking  up  Downing  Street,   he 

A.'c.lper!^''^  felt  an  oppression  upon  his  breath,  and  his  pulse,  which  had 
been  seventy-five   in   the  morning,  fell  to  thirty-eight  in  the 
afternoon.     It  varied  from  thirty-eight  to  forty-four  ever  after- 
wards, and  he  died  of  apoplexy  in  six  years." 
Changes  in         ^^^  its /orcc,  the  alterations  of  the  arterial  pulse  in  disorders  of 
the  force  <>f    |.|jg  heart  are  numerous. 

the  pulse. 

The  strong  and  the/eei?e,  Wiafull  and  the  soft^  arc  qualities 
of  the  arterial  pulse,  which  are  commensurate  with  the  vigour 
of  the  heart.  Such  conditions  of  the  heart  will  always  be  cha- 
racteristic of  the  state  of  the  body  generally,  indicating  its 
weakness  or  its  strength. 

The  incompressible  and  the  compressible  pulse  denote  either  a 
vigorous  or  a  comparatively  feeble  state  of  tlie  heart ;  the  in- 
compressible, wiry,  or  thready  pulse  being  characteristic  of 
some  active  inflammatory   action  ;    whereas  the   compressible. 
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soft  pulse  is   tlie  character  of  a  natural  state  of  the   circu-  chap.  xix. 

lation. 

The  hard,  the  Jinn,  the  tense,  the  wiri/,  and  the  thready,  the 
contracted  and  the  oppressed,  are  all  terms  in  common  use  to 
signify  particular  qualities  and  minute  shades  of  difference  in 
the  pulse. 

A  wiri/,  a  vibrator?/,  and  a  thrilling  pulse  have  been  supposed 
by  John  Hunter  and  Fordyce  to  depend  upon  the  state  of  the 
arteries,  and  not  upon  that  of  the  heart,  or  on  the  quantity  of 
blood  circulating  through  the  arteries. 

"A  /iar<^ pulse,"  observes  Haller,  "denotes  some  obstacle  or 
stimulus,  or  increased  action  of  the  heart,  with  a  greater  thick- 
ness of  blood,  or  a  greater  rigidity  or  obstruction  of  the  artery. 
A  full  pulse  is  caused  by  the  fulness  of  the  artery,  joined  with  a 
strong  force  of  the  heart ;  and  a  small  pulse  by  the  emptiness  of 
the  artery  and  a  smaller  wave  of  blood  sent  from  the  heart." 

A  quick  and  n  frequent  pulse  are  not  synonymous  terms,  when 
applied  to  the  pulse  ;  for,  whilst  frequency  implies  merely  the 
increased  number  of  the  beats  without  signifying  the  quality  of 
them,  by  quickness  is  meant  a  peculiar  quality  of  the  beats. 
The  frequency  of  the  pulse,  and  also  a  corresponding  increase 
in  the  velocity  of  the  arterial  stream,  may  take  place  by  an 
increase  in  the  vigour  of  the  heart.  A  quick  arterial  pulse 
arises  from  the  heart  being  unable  to  propel  the  blood  with 
its  proper  force  and  in  its  proper  quantity  ;  and  as  only  a 
small  quantity  of  blood  is  then  sent  into  the  arteries  by  each 
ventricular  contraction,  the  number  of  beats  thus  becomes  in- 
creased. 

There  are  other  varieties  of  the  arterial  pulse,  all  of  which  de- 
pend upon  a  diminution  in  the  vigour  of  the  heart's  action.  Of 
this  description  are  the  quick  and  the  rapid,  the  elastic,  the 
bounding,  the  vibrator?/,  the  fluttering,  the  slow  and  the  languid, 
the  jerking,  and  the  undulatory  pulse. 

The  effects  of  a  spontaneous  hjemorrhage,  or  of  a  profuse 
blood-letting  upon  the  arterial  pulse,  not  only  increase  its  fre- 
quency, but  they  also  cause  in  it  a  vibratory  or  undulating  sen- 
sation ;  and  the  depressing  passions,  by  producing  congestion  of 
the  heart,  are  followed  by  a  gi-eat  diminution  in  the  force,  as 
well  as  in  the  frequency  of  the  arterial  pulse. 
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See  page  20G. 


The  arterial  pulse  may  become  irregular  either  from  a  disease 
in  the  structure  of  the  heart,  or  from  a  disturbance  of  its  func- 
tions ;  and  there  is  no  more  common  sign  of  a  disordered  heart 
than  an  irregular  or  intermitting  pulse. 

The  radial  pulse  is  generally  examined  from  its  representing 
the  number  of  the  heart's  contractions ;  but  when  the  heart  acts 
very  feebly,  each  of  its  pulsations  may  not  reach  the  radial 
artery,  or,  when  the  heart's  contractions  are  unequal  in  force, 
some  may  be  propagated  to  the  wrist,  and  others  may  not  be 
recognisable  in  it — thus  causing  the  pulse  to  intermit. 

Abernethy,  who  ultimately  perished  from  a  disease  in  his 
heart,  which  commenced  in  early  life,  in  narrating  his  own  case 
observed — "  When  I  lay  down  in  bed  of  a  night  my  heart  in- 
termitted to  such  an  extent  that  I  thought  it  never  would  beat 
again  ;  then  it  would  go  on  with  the  utmost  vehemence  for  a 
time  ;  but  as  the  anxiety  of  my  mind  subsided,  so  this  state 
went  off." 

There  is  an  irregularity  of  the  pulse  in  which  a  great  varia- 
tion in  its  frequency  takes  place  at  different  times  of  the  same 
day.  "  In  one  patient,  who  had  much  dyspnoea  with  delirium, 
the  pulse  beat  only  thirty  times  in  a  minute,  and,  some  time 
after,  sixty  times.  In  other  instances  the  pulse  varied  exceed- 
ingly on  different  days,  and  without  any  evident  cause." 

These  differences  in  the  daily  beats  of  the  pulse  ought  to  be 
taken  into  consideration,  when  we  are  watching  the  effects  of 
certain  medicines,  especially  of  digitalis,  as  effects  have  been 
often  attributed  to  that  medicine  in  lowering  or  quickening  the 
pulse  which  do  not  belong  to  it. 

The  arterial  pulse  has  been  sometimes  observed  to  be  irregu- 
lar or  intermittent  during  health,  and  to  become  regular  during 
acute  disease,  returning  to  its  former  condition  during  conva- 
lescence. 

Besides  changes  in  its  frequency,  vigour,  and  regularity, 
there  are  other  peculiarities  of  the  arterial  pulse  which  merit 
consideration. 

It  has  been  already  remarked  that  the  cardiac  and  arterial 
pulse  do  not  always  correspond  in  strength  in  some  of  the  dis- 
eases of  the  heart.  Changes  may  take  place  in  the  action  of  the 
heart  which  are  not  accompanied  by  any  change  in  the  arterial 
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pulse.  If  there  be  an  excited  heart,  without  any  alteration  in  chap.  xix 
its  structure,  the  arterial  pulse  may  participate  in  its  increased 
movements ;  but  when,  besides  the  increased  action  of  the  heart, 
there  is  an  alteration  of  its  structure,  then  the  vigour  of  the 
arterial  pulse  will  be  diminished ;  for,  as  an  increased  action  of 
the  heart  is  required  to  overcome  some  mechanical  resistance  to 
the  exit  of  the  blood  from  the  heart,  it  follows  that  in  propor- 
tion as  the  obstruction  is  great,  so  will  the  heart's  action  be  in- 
creased, and  thus  the  arterial  pulse  will  become  proportionably 
feeble. 

From  the  foregoing  remarks  it  may  be  inferred,  that  when 
the  action  of  the  heart  is  increased,  and  there  is  a  correspond- 
ing increase  in  the  arterial  pulse,  the  heart's  structure  will 
be  probably  sound  ;  but,  on  the  other  hand,  if  the  action  of  the 
heart  is  increased,  and  there  is  no  corresponding  increase  in  the 
arterial  pulse,  but  rather  a  diminution  in  its  vigour,  then  it  is 
equally  probable  that  there  will  be  some  change  in  the  heart's 
structure. 

It  sometimes,  though  rarely,  happens  that  the  arterial  pulse 
is  much  less  frequent  than  the  pulse  of  the  heart.  Andral  has 
mentioned  a  case  in  which  "for  thirty  or  forty  beats  of  the  cases. 
artery,  there  were  one  hundred  and  twenty  of  the  heart ;"  and 
a  remarkable  instance  is  recorded  by  Eeil,  in  which  "  the  heart 
and  the  carotid  and  radial  arteries  all  pulsated  differently." 

"  In  a  vounof  man  who  fell  from  a  tree  and  bruised  his  back,  ^^^^  recorded 

•^  °  .  .        .  'by  MorgHgm, 

and  who  suffered  from  a  continued  palpitation  of  the  heart  for 
nine  years,  I  found  the  pulse  in  both  the  wrists  unequal  and 
irregular,  yet  in  such  a  manner  that  it  was  manifest,  when  I 
attended  to  the  greater  part  of  the  pulsations,  that  in  the  left 
wrist  they  could  neither  be  called  rare  nor  frequent,  and  that 
in  the  right  they  were  almost  three  times  more  rare  than  in  the 
left." 

In  some  affections  of  the  heart  there  is  a  remarkable  inequality 
in  the  beats  of  the  pulse.  "  A  vibration  or  tensity  of  the  pulse 
was,  soon  after,  joined,  and  so  great  a  celerity  that,  although 
both  motions  of  the  artery — that  is,  outwards  and  inwards — did 
not  take  up,  when  taken  together,  much  more  time  than  they 
generally  do  when  in  a  natural  state,  yet  the  first  was  three 
times  shorter  than  the  second."  Morgagni. 
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Chap.  XIX.       It  Sometimes  happens  that  the  radial  pulse  is  different  in  the 

The  pulse      two  arms. 

twv)  arms.  "  One  of  the   most  remarkable  characters  which  the  pulse 

presents  in  diseases  of  the  heart  is,  that  it  is  different  in  the  two 
arms — or  is  perceptible  in  the  one,  and  not  to  be  recognised  in 

Corvistut.       the  other  arm." 

Cases.  In  a  lady  of  an  arthritic  diathesis,  and  whose  heart  was  irrit- 

able, I  found  the  pulse  in  one  arm  had  disappeared,  but  in  six 
mouths  it  was  again  perceptible.  Parry  observed  three  cases  of 
this  kind. 

Though  the  observations  which  have  been  now  made  on  the 
arterial  pulse  relate  to  the  varied  conditions  of  the  central  organ 
itself,  and  are  intended  to  point  out  the  changes  in  the  heart's 
functions  as  a  simple  machine  or  forcing-pump,  yet  I  may  also 
allude  to  the  differences  in  the  pulse  observed  in  diseases  of  dif- 
ferent organs,  of  which  much  has  been  said  by  the  elder  writers ; 

other^"  '"^  differences  which  arise  from  the  relation  and  sympathy  subsist- 
ing- between  the  various  organs  of  the  economy.  Although 
such  diagnosis,  derived  from  the  pulse,  may  have  been  unwar- 
rantably extended,  yet  it  is  universally  admitted  that  in  some 
diseases,  as  enteritis,  rheumatism,  and  carditis,  the  character  of 
the  pulse  in  each  of  these  organs,  when  inflamed,  is  perfectly 
different. 

Before  concluding  these  observations  on  the  arterial  pulse,  it 
is  necessary  to  bear  in  mind,  when  examining  the  condition  of 
the  circulation,  the  natural  differences  of  the  pulse  of  persons  at 
different  periods  of  life,  at  different  times  of  the  day,  at  different 
seasons  of  the  year,  and  in  the  different  states  of  the  atmos- 
phere. 

Mtieiciice.'j         The  changes  in  the  pulse  caused  by  alterations  in  the  posture 

in  the  pulso,  o  i  j       ^  i. 

in  (Hffoixnr.     of  the  body  ought  likewise  to  be  noticed.      The  pulse  of  a 

pOHltioilH  of  ,     ,  I'll  •  •  •  •  11 

thebouy;  healthy  person,  which  beats  sixty  times  in  a  minute,  when  he 
is  in  a  horizontal  posture,  will  generally  beat  sixty-eight  or 
seventy  times  in  a  minute  when  he  is  in  the  erect  posture. 
This  difference  appears  to  be  satisfactorily  accounted  for  by  the 
heart  being  able  to  impel  the  blood  throughout  the  system  with 
much  less  force  in  the  horizontal  position  of  the  body,  than  when 
it  lias  to  overcome  the  weight  of  the  superincumbent  column  of 
the  blood  when  the  body  is  erect. 
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The    influence   of  medicinal    substances   upon   the   arterial  chap.  xix. 
pulse  must  never  be  lost  sight  of,  and  must  always  be  taken  and  from 
into  consideration  in  the  examination  of  diseases.     Thus  neu-  bodies. 
rotics  have  the  effect  of  altering  the  pulse  ;  and  hence  digitalis^ 
belladonna^  hyoscyamus^  opium^  prussic  acid^  and  the   plants 
containing  it,  are  all  made  use  of  in  the  treatment  of  diseases 
of  the  circulation,  from  their  influence  upon  the  action  of  the 
heart. 

The  changes  which  take  place  in  the  pulse  in  many  diseases 
of  all  organs,  prove  how  great  is  their  sympathy  with  the 
heart,  and  how  disorders  of  the  heart  cause  in  their  turn  various 
derangements  throughout  the  system.  Thus  it  is  that  the  arte- 
rial pulse  is  not  only  examined  in  order  to  inform  us  of  the  con- 
dition of  the  heart,  but  the  condition  of  the  heart  informs  us  of 
the  state  of  the  organ  where  the  primary  disease  exists.  When, 
therefore,  a  person  suffering  from  a  local  inflammation  or  injury 
has  the  arterial  pulse  changed,  we  do  not  always  direct  remedies 
to  the  heart,  but  to  the  affected  part,  by  alleviating  which  the 
heart  is  tranquillized. 

Symptoms  of  Diseases  of  the  Heart  derived  from  the 
Venous  System.  . 

As  in  diseases  of  the  left  heart,  the  arterial  circulation  under- 
goes certain  changes,  so  we  find  that  the  venous  circulation  is 
changed  in  diseases  of  the  right  heart :  these  changes  in  the 
venous  system  afford  symptoms^  which  are  as  characteristic 
of  disturbances  of  the  pulmonic  heart,  as  those  of  the  arterial 
system  are  of  disorders  of  the  systemic  heart. 

I  have  already  endeavoured  to  show  that,  when  the  cavities 
of  the  heart  and  the  pulmonary  vessels  become  gorged  with 
blood,  the  subcutaneous  veins,  and  also  those  of  the  internal 
viscera,  then  receive  such  superabundant  blood  as  the  heart 
and  pulmonary  vessels  cannot  admit,  and  they  retain  it  in  their 
turn  until  the  balance  of  the  thoracic  circulation  is  restored. 
Hence,  we  may  anticipate  that  when  the  right  heart  becomes 
,  permanently  congested,  as  often  takes  place  in  diseases,  there 
will  be  a  corresponding  congestion  in  some  portion  of  the  venous 
system. 
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Chap.  XIX.  Venous  Congestion  may  be  more  or  less  general  in  diseases  of 
the  heart,  either  extending  throughout  the  whole  of  the  sub- 
cutaneous veins,  or  confined  chiefly  to  the  veins  of  the  cerebro- 
spinaly  i^espiratory^  or  portal  systems. 

Venous  con-       In  the  cerebrospinal  system  venous  con^^estion  produces  those 

gestion  of  the  .  . 

cerebro-  remarkable  changes,  which  have  been  already  mentioned  when 
tem.  ^  discussing  those  symptoms  in  disorders  of  the  heart  which  are 
derived  from  disturbances  in  that  system.  The  languor  and 
aberration  of  the  intellectual  powers,  and  the  diminished  vigour 
of  the  organs  of  active  motion,  are  all  remarkable  symptoms, 
which  are  caused  by  venous  congestion  in  the  cerebro-spinal 
system. 
Congestion  of       Conofcstiou  of  the  risfht  heart  produces  effects  upon  the  re- 

tne  respira-  ^         °  o  j.  l 

tory  system,  spiratory  orgaus  no  less  remarkable.  Cough,  dyspnoea,  and 
asthma,  are  the  necessary  consequences  of  veno-pulmonary  con- 
gestion. The  cough  is  dry  and  hard,  comes  on  in  paroxysms, 
which  endure  for  a  longer  or  shorter  period,  and  terminates  in 
profuse  perspiration,  nausea,  and  sometimes  vomiting.  The 
embarrassment  in  breathing  is  constant,  though  greatly  aggra- 
vated by  any  muscular  exertion — by  an  over-distended  stomach 
— or  by  the  primce  vice  being  deranged. 

"  In  the  diseases  of  the  heart  the  difficulty  in  breathing  may 
arise  from  mechanical  pressure  upon  the  lungs,  from  an  increase 
in  the  bulk  of  the  heart,  or  from  the  growth  of  an  aneurismal 
tumour  ;  that  is  true  in  some  cases,  but  in  the  greater  number, 
it  appears  that  the  difficulty  in  respiration  is  caused  solely  by  the 
accumulation  of  blood  in  the  vascular  system  of  the  lungs,  in 
consequence  of  the  impediment  which  it  meets  with  in  entering 
into  the  cavities  of  the  heart,  the  structure  of  which  has  been 

Oorvisart.       changed:' 

Congestion  of      Thc  cffects  of  a  conofcsted  state  of  the  riffht  heart  arc  equally 

the  portal  ^  i   i  •  i  i 

sy.stem.  apparent  on  tlie  portal  system  ;  and  hence  arise  an  assemblage 

of  symptoms  in  the  heart's  diseases,  which  are  caused  by  dis- 
orders of  the  chylopoietic  viscera. 

As,  in  consequence  of  congestion  of  tlie  right  heart,  the  blood 
of  the  inferior  cava  vein  must  meet  with  a  difficulty  in  flowing 
into  the  right  auricle,  the  functions  and  even  the  structure  of  ^ 
the  liver  undergo  partlcuhir  .Mlt'M'alinns  by  such  changes  in  the 
circuhition. 
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"In  almost  every  disease  of  the  heart,"  observes  Corvisart,  chap. xix. 
"  the  liver  becomes  the  seat  of  an  engorgement  of  blood,  which 
I  have  often  observed  in  the  dead  body,  and  which  gives  to  this 
viscus,  especially  in  the  advanced  stage  of  these  diseases,  an 
unnatural  bulk.  Indeed,  it  is  easy  to  feel  this  tumefaction 
through  the  abdominal  parietes  ;  it  sometimes  becomes  so  con- 
siderable that  the  margin  of  the  liver  passes  considerably  beyond 
the  edge  of  the  ribs,  whilst  its  convexity,  pressing  the  diaphragm 
and  mounting  up  the  right  cavity  of  the  thorax,  prevents  the  comsart, 
inferior  region  resounding  by  percussion."  page  443. 

In  the  subcutaneous  veins  a  congested  state  of  the  right  heart  congestion  of 

.  .  fill    *^®  subcuta- 

causes  manifest  changes,  especially  in  the  veins  of  the  head,  neous  reins. 
face,  and  neck.  These  vessels  become  more  or  less  varicose, 
and  their  smaller  branches  so  distended  as  to  give  the  skin  a 
livid  colour ;  sometimes  so  intense  as  to  amount  to  a  deep  blue. 
This  appearance  of  the  veins  along  with  more  or  less  oedema, 
with  which  it  is  accompanied,  may  be  therefore  considered  as  a 
symptom  pathognomonic  of  some  affection  of  the  right  heart. 

The  livid  colour  of  the  skin,  however,  which  is  produced  by  The  morbus 
venous  congestion,  diners  materially  from  the  blue  appearance  of 
the  integuments,  which  is  caused  by  an  admixture  of  the  arterial 
and  venous  blood  in  the  heart.  In  the  first  case,  the  livid  colour 
arises  from  an  absolute  increase  in  the  number  and  bulk  of  the 
cutaneous  veins,  whereas  the  blue  colour  produced  from  an  ad- 
mixture of  venous  with  arterial  blood,  is  not  accompanied  with 
any  increase  in  the  number  or  size  either  of  the  venous,  arterial, 
or  capillary  systems. 

Besides,  the  blue  colour  from  venous  congestion  does  not  ap- 
pear over  the  whole  cutaneous  surface,  but  only  in  particular 
parts  ;  whereas  in  the  "  blue  disease"  of  the  ancients  the  whole 
skin  is  discoloured,  the  mass  of  blood  having  acquired  a  new 
colour  from  an  admixture  of  the  arterial  and  venous  blood. 

The  venous  pulse  is  also  a  symptom  of  a  disordered  heart ;  for  Tiiev 
when  the  escape  of  the  venous  blood  from  the  right  ventricle  ^^'^^'^^ 
into  the  pulmonary  artery  is  impeded,  its  regurgitation  into  the 
auricle,  and  from  the  auricle  into  the  cavie  veins,  is  increased ; 
hence  arises  the  pulsation,  which  is  often  so  remarkable,  in  the 
jugular  veins. 


renous 
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Chap.  XIX. 

Symptoms  of  diseases  of  the  heart  derived  from  the  Capillary 

System. 

As  it  has  been  already  observed,  that  disturbances  in  the  func- 
tions of  the  capillary  system  produce  changes  in  the  action  of  the 
heart,  so  we  find  that  in  affections  of  the  heart,  the  functions  of 
the  capillaries  are  more  or  less  disturbed — disturbances  which 
constitute  an  important  class  of  symptoms  in  the  heart's  diseases. 

But  that  the  capillary  circulation  is  independent  of  the  general 
circulation,  we  have  abundant  proofs  in  the  temporary  flushes  of 
the  cheeks,  and  in  the  redness  of  particular  portions  of  the  skin. 
If  a  finger  be  inflamed,  the  diseased  action  appears  to  be  at  first 
limited  to  the  cutaneous  capillaries  ;  and  it  is  only  when  the 
inflammation  has  arrived  at  a  certain  degree  of  intensity  that 
the  arterial  system,  and  subsequently  the  heart  itself,  become 
influenced.  Hence  the  radial  pulse  may  beat  a  hundred  times 
in  a  minute,  whilst  the  pulsations  of  the  heart  do  not  exceed 
seventy. 

But  the  functions  of  the  capillaries  are  greatly  modified  by 
the  condition  of  the  heart,  and  the  action  of  the  heart  is  equally 
modified  by  the  capillaries.  So  intimately  associated  are  these 
two  portions  of  the  sanguineous  system,  that,  whether  in  acute 
or  in  chronic  disease,  it  is  seldom  found  that  there  is  any  serious 
disturbance  in  the  one  without  a  corresponding  change  in  the 
other. 

In  fact,  the  two  portions  of  the  sanguineous  system — the 
heart  and  the  capillaries — are  so  intimately  associated  in  all 
their  functions,  that  it  is  seldom  observed,  either  in  acute  or  in 
chronic  diseases,  that  there  is  any  serious  disorder  of  the  one 
without  some  corresponding  disorder  in  the  functions  of  the 
other. 

''  The  general  circulation  is  not  always  so  much  changed  in 
Laenncc.       discases  of  the  heart  as  the  capillary  circulation." 

This  influence  wliich  the  capillaries  have  upon  the  heart,  and 
which  the  heart  in  its  turn  has  upon  the  capillaries,  is  exempli- 
fied by  many  pathological  phenomena,  which  arc  observed 
chiefly  in  the  diseases  of  the  cutaneous  and  gastro-pulmonary 
mucous  system. 
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The  most  remarkable  of  the  symptoms  in  disorders  of  the  chap.  xix. 
heart,  which  are  derived  from  changes  in  the  functions  of  the 
cutaneous  capillaries,  are  paleness  and  flushing,   coldness  and  the  cutaneous 
heat,  dryness  and  moisture  of  the  skin ;  some  of  which  pheno-  ^^''^ 
mena  appear  to  appertain  chiefly  to  the  arterial,  and  others  to  the 
venous  system — the  one  being  caused  by  disturbances  of  the 
systemic,  and  the  other  by  disorders  of  the  pulmonic  heart. 

Sometimes,  as  when  the  action  of  the  heart  is  increased  during 
mental  excitement,  the  capillaries  are  overloaded  with  blood, 
the  skin  becomes  redder  and  warmer  than  natural ;  and  some- 
times, as  in  congestion  of  the  heart  from  grief,  the  skin  becomes 
pale  and  cold,  accompanied  by  shiverings. 

"  Ke  withers  at  his  heart,  and  looks  as  wan 
As  the  pale  spectre  of  a  murdered  man  !"  Drydcn. 

Sometimes  there  is  a  dry,  arid,  and  parched  state  of  the  cutane- 
ous surface,  and  sometimes  there  are  warm  or  cold  perspirations. 
In  no  disease  is  this  influence  of  the  heart  more  distinctly 
shown  on  the  cutaneous  capillaries  than  in  s.  febrile  paroxysm, 
by  its  cold,  hot,  and  sweating  stages  ;  its  influence  also  on  the 
capillaries  of  the  mucous  membrane  of  the  digestive  canal  is 
shown  by  marked  dryness  of  the  mouth  and  excessive  thirst : 
all  which  conditions  of  the  capillary  system  may  be  considered 
as  symptoms  in  disorders  of  the  heart. 

"  He  bad  &  fever  when  he  was  in  Spain, 
And  when  the  fit  was  on  him,  I  did  mark 
How  he  did  sJiake  ;  'tis  true,  this  god  did  shake ; 
His  coward  lips  did  from  their  colour  fly  ; 
And  that  same  eye,  whose  bend  doth  awe  the  world, 
Did  lose  its  lustre.     I  did  hear  him  groan  ; 
Ay,  and  that  tongue  of  bis  that  bade  the  Romans 
Mark  him,  and  write  his  speeches  in  their  books, 
Alas  !  it  cried,  'Give  me  some  drink  /'"  Shakspore. 

There  is  no  more  striking  symptom  in  affections  of  the  heart 
indicated  by  changes  in  the  cutaneous  capillaries  than  a  sensa- 
tion of  coldness,  more  especially  in  the  hands  and  feet,  and 
sometimes  extending  over  the  whole  cutaneous  surface,  caused 
by  a  diminution  of  blood  in  the  capillary  system. 

The  coldness  of  the  feet  and  limbs  from  pulmo-cardiac  con-  tJi^so. 
gestion  was  instantly  and  permanently  relieved  in  a  young  lady 
when  leeches  were  applied  to  the  cardiac  region. 
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Chap.  XIX.  Accompanying  coldness  there  is  always  more  or  less  paleness  ; 
or  the  skin  may  be  of  a  livid  colour.  In  the  first  case  the  blood, 
both  in  the  arterial  and  venous  capillaries,  is  diminished,  whilst 
in  the  latter  there  is  a  congestion  of  blood  in  the  venous  capil- 
laries. 

The  coldness  of  the  cutaneous  surface  is  often  accompanied 
by  shivering^  and  this  condition  is  frequently  the  prelude  of  those 
Jits  which  are  caused  by  a  disordered  circulation. 
Case.  A  youth  who  for  many  years  suffered  from  a  disease  of  the 

heart,  the  most  prominent  symptom  of  which  was  a  painful 
sense  of  coldness  in  the  hands  and  feet,  which  were  swollen  and 
of  a  deep  livid  hue.  The  state  of  the  heart  being  greatly  im- 
proved by  cardiac  remedies,  the  amendment  was  strikingly 
marked  by  a  return  of  the  natural  heat  and  pallid  colour  of  the 
hands. 

A  hot,  arid,  or  parched  state  of  the  cutaneous  surface  is  fre- 
quently observed  in  a  disordered  circulation,  and  is  accompanied 
by  a  corresponding  redness  or  flushing  of  particular  parts  of  the 
skin,  of  the  face,  and  of  the  hands  and  the  feet. 

Perspiration,  more  or  less  profuse,  in  diseases  of  the  heart,  is 
generally  accompanied  by  coldness  of  the  skin. 
Case.  A  lady  was  completely  relieved  of  difficult  breathing,  and  of 

other  symptoms  accompanying  a  disordered  heart  of  long  dura- 
tion, by  a  profuse  perspiration — strikingly  exemplifying  the  con- 
nexion between  the  heart  and  the  cutaneous  capillaries. 

The  capillaries  of  the  g  astro -pulmonary  mucous  membrane 
are  no  less  under  the  influence  of  the  action  of  the  heart  than 
the  capillaries  of  the  cutaneous  system ;  and  all  the  changes 
which  the  pulmonary  mucous  membrane  undergoes  assist  in 
forming  a  correct  diagnosis  of  the  condition  of  the  heart. 

I  have  already  noticed  the  remarkable  effects  on  the  functions 
of  the  heart  which  are  produced  by  the  application  of  cold  or 
heat  upon  the  mucous  system.  On  the  other  hand,  remarkable 
changes  may  be  observed  in  the  functions  of  the  capillaries  of 
that  system  in  diseases  of  the  heart. 

In  acute  diseases  of  the  lieart  accompanied  by  fever,  we 
observe  how  greatly  tlie  mucous  surface  of  the  alimentary  canal 
is  influenced,  and  its  functions  distuibed,  in  the  same  maimer 
as  has  been  remarked  of  those  of  the  external  skin,    The  mouth 
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becomes  parched  and  dry,  causing  thirst ;  and  that  portion  of  the  Chap.  xix. 
membrane  covering  the  tongue  becomes  thickened,  its  colour  is 
altered,  and  a  milky-coloured  mucus  is  deposited  on  its  surface. 
This  state  of  the  mucous  membrane  of  the  mouth  is  accom- 
panied by  a  corresponding  change  in  the  functions  of  the 
stomach.  The  appetite  is  impaired,  the  powers  of  digesting  solid 
food  cease,  and,  where  an  opportunity  was  obtained  of  looking 
into  the  stomach,  its  interior  surface  was  seen  to  be  pale  and  caseof  Mar- 

T  tin,  the  Cana- 

dry.  dian. 

The  thirst  which  those  experience  who  are  suffering  from 
febrile  diseases,  seems  to  be  an  instinctive  appetite  to  supply  the 
body  with  liquids  which  are  required  when  in  this  state  of  fever; 
just  as  hunger  causes  an  appetite  for  food  when  the  system  re- 
quires to  be  replenished. 

In  the  chronic  diseases  of  the  left  heart  we  seldom  observe 
any  symptoms  of  affections  of  the  stomach  ;  but  in  affections  of 
the  right  heart,  the  digestive  apparatus  is  more  or  less  influenced 
and  deranged,  especially  the  chylopoietic  viscera. 

When  noticing  the  symptoms  of  diseases  of  the  heart  derived 
from  the  respiratory  organs,  I  mentioned  that  a  spontaneous 
bleeding  from  the  gastro-pulmonary  mucous  surface  is  one  of  the 
most  unequivocal.  Haemorrhage,  however,  in  disorders  of  the 
heart  does  not  always  take  place,  only  from  the  pulmonary  portion 
of  the  mucous  surface,  but  also  from  the  Schneiderian  membrane, 
and  from  particular  portions  of  the  mucous  membrane  of  the 
intestinal  canal.  Hence  the  epistaxis,  the  vomiting  of  blood, 
and  the  hasmorrhoidal  flux,  all  which  we  shall  more  particularly 
consider,  when  treating  of  the  symptoms  derived  from  the  diges- 
tive organs. 

A  serous  effusion  into   the   cellular  tissue,  like   most   other  (Edema, 
symptoms  of  a  diseased  heart,  takes  place  in  every  possible 
degree,  though  it  usually  escapes  observation   until  the  more 
advanced  stages. 

In  all  cases  where  the  circulation  has  been  disturbed,  even  for 
a  very  short  period,  it  will  be  usually  found  that  the  face  becomes 
puffy,  leading  those  around  the  sufferer  to  consider  him  com- 
paratively in  .health  and  "  getting  fatter."  One  or  both  feet 
at  tlie  same  time  begin  to  swell  from  the  serous  infiltration  ; 
and  as  the  organic  changes  in   the  heart  advance,  symptoms 
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cnAP  XIX.  supervene,  which  show  that  the  pericardinm  and  cavities  of  the 
pleura  have  also  become  more  or  less  distended  with  serum. 

Here  I  may  allude  to  a  pathological  observation  of  the  in- 
genious Bichat,  that  "  cedema  appears  only  until  after  effusion 
has  taken  place  in  the  serous  cavities  which  immediately  sur- 
round the  diseased  organ ;  so  that,  when  affections  of  the  heart 
are  acconapanied  by  oedema,  we  may  infer  that  a  corresponding 
effusion  has  already  taken  place  in  the  pericardium.  When 
effusion  takes  place  within  a  serous  cavity,  in  consequence  of 
some  disease  of  the  organ  unconnected  with  the  membrane,  the 
serosity  is  limpid,  transparent,  such  as  that  which  circulates  in 
the  lymphatic  vessels ;  but  when  the  hydropsy  depends  upon  a 
disease  of  the  serous  membrane  itself,  fleaks  of  albumen  are  de- 
posited upon  its  surface,  and  the  collected  serosity  is  then  changed, 

Anatomie       bccomino:  milkv." 

Generate. 

From  this  observation  we  may  infer  that,  in  diseases  of  the 
heart,  those  of  the  pericardium  are  accompanied  by  ejQfusion  of 
serum,  as  well  as  by  lymphy  depositions  ;  but  those  of  the  cavi- 
ties of  the  heart  and  their  lining  membrane,  are  accompanied 
with  limpid  and  purely  serous  eifusion  into  the  pericardium. 

Towards  the  fatal  termination  of  diseases  of  the  heart,  I  have, 
in  a  few  instances,  observed  that  the  serous  effusion  is  greatly 
diminished.  In  two  cases  where  there  had  been  universal  ana- 
sarca, the  swelling  of  the  limbs  suddenly  and  completely  disap- 
peared a  few  days  before  death. 
Change  in  The  chaugcs  which  are  produced  by  disturbances  of  the  heart 

Tnir"'^'^^^'^  upon  the  cutaneous  capillaries  are  illustrated  in  a  striking  man- 
ner in  persons  where  the  hair  of  the  head  has  suddenly  become 
white  from  a  disturbance  in  the  heart  caused  by  violent  mental 
excitement. 

*'  My  liair  is  grey,  but  not  witli  yQ^r?, 
Nor  grew  it  white 
In  a  single  night, 
j>yj.^n  As  men's  have  grown  from  sudden  fears." 

Case  commu-      "  A  lady  wlio  was  deeply  grieved  on  receiving  the  intelligence 
wrKiixdn.     of  a  great  change  in  her  worldly  condition,  and  who  had  a  re- 
markable quantity  of  dark  hair,  on  the  following  morning  the 
whole  of  the  hair  had  become  of  a  silver  white." 

Other  instances  of  this  kind  are  narrated  by  historians. 
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"  I  was  struck,"  said  Madame  Campan,  "  with  the  astonish-  C!hap.  xix. 
ing  change  misfortune  had  brought  upon  Maria  Antoinette's  Cases. 
features  :  her  whole  head  of  hair  had  turned  almost  white  during 
her  transit  from  Varennes  to  Paris." 

The  Duchess  of  Luxembourg  was  caught,  when  making  her 
escape  during  the  terrors  of  the  French  revolution  and  put  into 
prison  :  the  next  morning  her  hair  was  white. 

A  Spanish  officer,  distinguished  for  his  valour,  was  in  the 
Duke  of  Alva's  camp  ;  an  experiment  was  made  by  one  of  the 
authorities  to  test  his  courage.  At  midnight  the  "  provost- 
marshal,"  accompanied  by  his  guard  and  a  confessor,  awoke  the 
officer  from  his  sleep,  informing  him  that,  by  order  of  the  vice- 
roy he  was  to  be  immediately  executed,  and  that  he  had  only  a 
quarter  of  an  hour  left  to  make  his  peace  with  Heaven.  After 
he  had  confessed,  he  said  that  he  was  prepared  for  death,  but 
declared  his  innocence.  The  "  provost-marshal"  at  this  moment 
burst  into  a  fit  of  laughter,  and  told  him  that  they  merely 
wanted  to  try  his  courage  !  Placing  his  hand  upon  his  heart, 
and  with  a  ghastly  paleness,  he  ordered  the  "provost"  out  of 
his  tent,  observing,  that  he  had  "  done  him  an  evil  office.**  The 
next  morning,  to  the  wonder  of  the  whole  army,  the  hair  of  his  noweirs 
head,  from  a  deep,  black  colour,  had  become  perfectly  white  I 

"  To  be  thus 
Grey-hair'd  with  anguish, 
Like  those  blasted  pines, 
Wrecks  of  a  single  winter."  Shaksperc. 
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CHAPTER   XX. 

SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM 
THE  DIGESTIVE  SYSTEM. 

Connexion  of  the  heart  with  the  organs  of  digestion;  symptoms  derived 
from  disorders  of  the  stomach ;  nausea;  sickness;  vomiting;  vomiting  of 
blood;  discharge  of  blood  from  the  rectum;  symptoms  derived  from  the 
biliary  organs. 

Among  the  phenomena  in  the  cerebral,  respiratory,  and  vas- 
cular systems,  we  have  hitherto  sought  for  the  most  remarkable 
symptoms  in  the  disorders  of  the  heart,  there  are,  however,  other 
systeils  from  which  symptoms  of  a  diseased  heart  equally  im- 
portant, though  not  so  numerous,  may  be  derived. 

AVhen  alluding  to  the  reciprocal  influence  of  the  heart  and 
digestive  organs,  I  have  remarked  how  much  the  functions  of 
the  heart  were  under  their  influence,  how  frequently  disorders 
of  the  digestive  organs  disturb  the  functions  of  the  heart,  and 
how  symptoms  of  disorders  of  the  heart  may  arise  either  from 
disturbances  in  the  functions  of  the  stomach,  of  the  intestinal 
canal,  or  of  the  biliary  organs. 
Symptoms  Though  the  stomach  may  be,  according  to  Hunter,  considered 

the  stomach,  as  the  scat  of  "  universal  sympathy,"  and  that  many  of  its  dis- 
eases exercise  a  great  influence  upon  the  circulation,  yet  the 
heart,  when  disordered,  does  not,  in  its  turn,  cause  so  frequently 
disturbances  in  the  stomach.  Indeed,  the  relation  between  the 
stomach  and  the  heart  is  quite  of  a  different  character  from  the 
relation  of  the  heart  to  the  respiratory  and  cerebro-spinal  sys- 
tems. The  intimate  relation  of  the  lungs  and  the  brain  to  the 
heart,  I  have  endeavoured  to  show,  depends  upon  the  blood; 
whereas  the  consent  between  the  heart  and  the  stoniach  depends 
entirely  upon  the  nervous  system. 
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Of  the  symptoms  in  disorders  of  the  heart  derived  from  de-   chap.  xx. 
rangements  of  the  stomach,  the  most  remarkable  are  nausea, 
vomiting,  and  hcemorrhage. 

I  have  already  endeavoured  to  point  out  that  vomiting  is  one  Vomiting. 
of  those  instinctive  acts  of  the  economy — a  striking  example  of 
the  vis  medicatrix — which  is  resorted  to,  not  only  for  evacuating 
from  the  stomach  any  noxious  food,  but  also  for  the  purpose  of 
restoring  the  balance  of  a  disturbance  in  the  thoracic  circulation. 

The  disorders  of  the  heart  wherein  vomiting  occurs,  may  arise 
from  different  causes — as  syncope — the  hysterical  and  epileptic 
paroxysm — mental  excitement — the  unaccustomed  motion  of 
turning  round  rapidly — or  sailing  in  a  ship.  It  is  in  order  to 
restore  a  disturbed  circulation  that  vomiting  takes  place  in  the 
different  states  of  the  system,  which  have  now  been  enumerated ; 
and  in  each  of  which  the  functions  of  the  heart  are  deranged  ;  so 
that  vomiting  ought  to  be  considered  an  essential  symptom, 
though  it  has  not,  as  far  as  I  know,  been  noticed  by  any  of  those 
authors  who  have  treated  of  the  semeiology  of  the  heart. 

It  must,  at  the  same  time,  be  remembered,  that  vomiting  may 
arise  from  other  causes  besides  a  disordered  heart.  The  passage 
of  a  renal  calculus  into  the  bladder,  of  a  biliary  calculus  into  the 
duodenum,  a  pregnant  uterus,  or  a  portion  of  strangulated  in- 
testine, are  all  accompanied  by  sympathetic  vomiting. 

A  youth  complained  of  a  sense  of  nausea,  and  sometimes  of  Case. 
vomiting,  with  which  he  had  been  afflicted  every  morning  for 
several  months.  As  he  had  no  symptom  of  derangement  in  any 
of  the  digestive  organs,  my  attention  was  directed  to  the  circu- 
lation. The  radial  pulse  was  small,  contracted,  and  of  natural 
frequency ;  but  the  heart's  impulse  was  greatly  increased. 
Leeches  were  applied  to  the  precordial  region,  and,  notwith- 
standing the  condition  of  the  stomach,  a  quarter  of  a  grain  of 
the  tartarized  antimony  was  given  twice  a  day ;  by  this  treat- 
ment the  disorder  of  the  heart  was  relieved,  and  the  sickness 
never  returned. 

Hence,  some  who  have  a  disease  of  the  heart  suffer  very  se- 
verely from  sea-sickness,  whilst  healthy  people  who  are  sea-sick 
experience  temporary  relief  from  the  act  of  vomiting.  An  emetic 
may  often  be  had  recourse  to  with  advantage  for  restoring  a 
disturbed  circulation.    Thus  we  can  account  for  the  good  effects 

R 


258 


SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART 


Nausea  with 
vomiting. 


Chap.  XX.  of  artificial  vomiting  in  some  coughs ;  an  indication  that  the 
cough  in  such  cases  was  caused  by  a  disturbance  of  the  heart. 

Whenever  nausea  or  vomiting  is  observed  without  any  other 
symptom  of  digestive  derangement,  or  of  gestation,  or  any  symp- 
tom which  would  lead  to  the  suspicion  of  the  head  being  the 
seat  of  disease,  or  of  a  stone  passing  along  the  biliary  ducts  or 
ureter,  we  may  then  conclude  that  some  disorder  of  the  heart  is 
the  cause  of  the  vomiting ;  whilst,  on  the  other  hand,  whenever 
nausea  and  vomiting  occur,  accompanied  with  the  ordinary 
signs  of  cerebral,  biliary,  or  digestive  derangement,  then  we 
may  confidently  conclude  that  they  are  not  caused  by,  or  that 
they  are  not  symptomatic  of,  a  disturbed  heart. 

Though  there  may  be  vomiting  without  nausea,  or  nausea 
without  vomiting,  yet  they  are  generally  together ;  forming,  as 
it  were,  two  distinct  stages  of  one  act :  the  condition  of  the 
circulation  appears  to  be  so  different  in  the  two  stages,  that  at 
first  sight  the  sensible  effects  of  each  upon  the  system  seems 
quite  incompatible  with  their  performing  conjointly  only  one 
ofiice  in  the  economy.  In  a  pathological  point  of  view  it  is 
necessary  to  consider  them  separately. 

Nausea  greatly  lowers  the  action  of  the  heart,  and  diminishes 
the  powers  of  life,  Antimonials,  by  the  nausea  which  they 
produce,  are  therefore  employed  to  diminish  the  vigour  of  the 
circulation  in  inflammatory  diseases,  and  are  successfully  ad- 
ministered, either  singly  or  in  conjunction  with  blood-letting — 
the  effects  of  nausea  and  of  the  abstraction  of  the  vital  fluid 
upon  the  heart  being  equivalent. 

The  act  of  vomiting,  on  the  other  hand,  appears  to  be  purely 
mechanical,  the  abdominal  muscles  and  diaphragm  squeezing 
the  stomach  and  forcibly  evacuating  its  contents,  propelling  the 
venous  blood  to  the  right  heart,  and  impeding  the  flow  of  the 
systemic  blood  in  the  great  arterial  trunks. 

Such  being  the  differences  in  the  effects  of  nausea  and  vomit- 
ing upon  the  circulation,  we  are  naturally  led  to  consider  how 
they  are  combined  in  order  to  perform  what  appears  to  be  only 
one  act  of  the  economy.  To  me  it  seems  probable  that  by 
nausea  the  action  of  the  heart  is  so  greatly  diminished  in  vigour, 
and  the  velocity  of  the  blood  so  much  lessened,  that  the  vomit- 
ing which  succeeds  is  better  enabled,  by  its  mechanical  action 
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on  the  heart  and  vascular  system,  to  restore  the  balance  of  a  Chap.  xx. 
disturbed  circulation,  than  it  would  have  been  able  to  effect, 
had  the  action  of  the  heart  been  more  vigorous,  and  had  the 
stream  of  blood  passing  through  its  cavities  flowed  with  greater 
velocity. 

In  corroboration  of  these  views  of  the  nature  and  purposes  of 
the  two  stages  of  this  act,  it  may  be  remarked  that  the  vomit- 
ing which  is  preceded  by  a  protracted  nausea  is  an  instinctive 
act  employed  for  restoring  a  disturbed  circulation  ;  whereas 
vomiting  employed  to  evacuate  the  stomach  of  pernicious  con- 
tents is  not  preceded  by  nausea,  properly  so  called,  but  only  by 
the  momentary  sensation  oi  sickness. 

That  there  should  be  some  wise  purpose  fulfilled  by  nausea 
and  vomiting  being  thus  combined  and  co-operating  with  each 
other  to  execute  one  particular  act,  cannot  be  doubted  ;  and  ob- 
serving other  acts  of  the  economy,  we  perceive  that  in  some  of 
these  the  same  principle  is  resorted  to  ;  two  processes  which  are 
apparently  quite  dissimilar  being  employed  by  the  vis  medicatrix 
to  execute  only  one  purpose.  For  instance,  no  two  processes 
can  be  more  dissimilar  than  syncope,  and  that  which  is  employed 
by  nature  to  arrest  the  bleeding  from  a  divided  artery,  and  yet 
to  fulfil  this  important  purpose,  two  processes  are  required.  To 
arrest  haemorrhage,  the  mouth  of  the  bleeding  vessel  should  be 
closed  by  a  coagulum  of  blood  ;  to  accomplish  the  process  of 
coagulation,  and  in  order  that  the  blood  may  the  more  speedily 
coagulate,  it  is  also  necessary  that  the  momentum  of  the  stream 
be  greatly  diminished  :  thus  the  first  effect  of  the  hasmorrhage 
is  to  produce  a  fainting  state,  or  syncope,  by  which  the  circula- 
tion becomes  languid,  and  favours  the  formation  of  a  coagulum. 

Confirmatory  of  the  preceding  views  on  the  nature  of  nausea 
and  vomiting,  I  may  allude  to  the  different  effects  which  are 
produced  by  different  emetics^  some  as  mustard,  and  ipecacuanha, 
merely  evacuating  the  stomach,  whilst  others,  as  the  tartarized 
antimony,  besides  producing  vomiting,  first  causes  a  protracted 
nausea. 

Whatever  be  the  explanation  offered  of  the  phenomena  of 
nausea  and  vomiting,  practical  men  seem  to  be  quite  aware  of 
the  difference  in  the  effects  of  different  kinds  of  emetics  in  the 
treatment  of  diseases ;  vomiting  being  employed  merely  to  empty 
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Chap.  XX.  the  stomacli,  and  nausea  with  vomiting  resorted  to  with  a  view 
to  relieve  the  condition  of  the  circulation  in  febrile  disease,  and 
also  in  those  affections  where  the  functions  of  the  heart  are  more 
immediately  disordered.  Hence  we  may  account  for  the  differ- 
ent opinions  that  have  been  given  of  the  effects  of  emetics  in 
some  diseases,  such  as  in  haemoptysis ;  for  we  can  readily  under- 
stand how  nausea  with  vomiting  should  relieve  the  haemorrhage, 
and  excessive  vomiting  without  nausea  increase  it. 

Sickness,  I  may  remark,  must  not  be  confounded  with  nausea; 
the  terms  are  not  synonymous. 

It  appears  to  me  that  ])y  nausea  is  understood  that  peculiar 
sensation  which  is  felt  in  those  disturbances  of  the  heart,  where 
vomiting  is  resorted  to  by  the  economy  for  restoring  the  circula- 
tion ;  whereas  sickness^  properly  so  called,  only  precedes  the 
vomiting  which  is  resorted  to  for  the  purpose  of  evacuating 
from  the  stomach  some  offensive  contents.  Hence  the  common 
expressions  of  "sickness  at  stomach''  and  "  sickness  at  heart" 
are  pathologically  correct. 

When  inquiring  into  the  symptoms,  in  diseases  of  the  heart 
derived  from  the  respiratory  organs  it  was  mentioned  that  a 
spontaneous  bleeding  from  the  gastro-pulmonary  mucous  surface 
is  one  of  the  unequivocal  symptoms  of  a  disordered  heart,  and 
that  this  spontaneous  haemorrhage  does  not  only  take  place  in 
disorders  of  the  heart,  either  from  that  portion  of  the  mucous 
surface  of  the  lungs,  or  from  the  Schneiderian  membrane,  but 
also  from  particular  portions  of  the  mucous  membrane  of  the 
alimentary  canal, — and  hence  vomiting  of  blood,  intestinal 
haemorrhage,  and  epistaxis. 

A  lady  was  deeply  afflicted  at  the  loss  of  her  child,  in  a  few 
hours  she  was  attacked  with  vomiting,  which  continued  un- 
abated for  ten  days.  She  then  vomited  a  large  quantity  of 
blood  ;  the  vomiting  never  returned,  though  she  long  after- 
wards suffered  from  a  disordered  heart. 

The  hcemorrhoidal  flux,  of  which  so  much  has  been  said  by  the 
elder  pathologists,  is  a  frequent  symptom  of  a  disordered  heart 
— more  especially  the  pulmonic  heart ;  for,  whenever  the  in- 
ferior cava  vein  cannot  readily  empty  its  blood  into  the  right 
auricle,  the  whole  portal  system  becomes  congested,  and  an 
effort  is  then  made  to  relieve  the  system  by  the  ha3murrhoidal 
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flux  ;  in  the  same  manner  as  cerebral  congestion  is  relieved  by   chap.  xx. 
epistaxis,  and  pulmonary  congestion  by  haemoptysis. 

It  is  by  this  connexion  of  the  heart  with  the  portal  system 
we  can  satisfactorily  explain  the  beneficial  effects  that  have 
always  been  attributed  to  the  loss  of  blood  from  the  haemor- 
rhoidal  veins  in  congestion  not  only  of  the  right  heart,  but 
of  the  cerebro-spinal  and  pulmonary  systems :  this  connexion 
justifies  the  important  practical  inference,  so  universally  esta- 
blished of  the  danger  of  employing  means  to  arrest  suddenly  the 
hsemorrhoidal  flux.  Many  are  the  cases,  where  the  most  dis- 
tressing symptoms,  as  cerebral  apoplexy,  and  hemoptysis,  have 
arisen  from  the  disturbance  to  the  circulation  which  has  been 
caused  by  a  sudden  suppression  of  the  hsemorrhoidal  flux. 

From  the  observations  that  have  been  made  on  the  morbid 
condition  of  the  liver ^  and  of  the  derangements  in  the  portal 
system  in  those  diseases  especially  which  affect  the  right  heart, 
symptoms  will  also  be  manifested  in  the  chylopoietic  viscera 
which  will  assist  in  pointing  out  the  heart's  condition.  Be- 
sides an  engorgement  of  the  portal  system,  the  functions  of  the 
liver  become  deranged,  and  the  quantity  and  quality  of  the  bile 
variously  altered, — changes  in  the  biliary  secretion,  which,  by 
their  influence  on  the  digestive  process,  cause  derangements  in 
the  functions  of  the  intestinal  canal  as  well  as  in  those  of  the 
kidneys. 

These  observations,  however,  apply  only  to  the  disorders  of 
the  right  heart ;  for  as  the  arterial  system  of  the  abdominal 
viscera  has  no  peculiarity  in  its  arrangements,  and  as  there  is 
no  vascular  distribution  such  as  that  subsisting  between  the 
portal  system  and  the  right  heart,  consequently  we  may  antici- 
pate that  there  will  not  be  that  connexion  in  the  diseases  of  the 
left  heart  with  the  digestive  system,  which  subsists  between  that 
system  and  the  right  heart. 

This  view  accords  with  all  the  observations  that  I  have  been 
able  to  make  on  the  diseases  of  the  two  hearts;  for  in  the 
various  organic  diseases  of  the  left  heart,  I  have  found  that  the 
state  of  the  organs  of  digestion  was,  in  most  instances,  healthy, 
though,  undoubtedly,  a  disease  of  the  left  heart  may  exist  at 
the  same  time  with  a  derangement  of  the  primcB  vice. 

It  is  of  importance  to  bear  in  mind  this  observation,  when 
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Chap.  XX.  considering  the  diagnostic  symptoms  of  organic  disease  of  the 
heart — whilst  a  deranged  state  either  of  the  digestive  or  nervous 
system  may  produce  sympathetic  affections  of  the  central  organ, 
the  absence  of  all  derangement  in  either  of  these  systems  may 
be  taken  as  a  strong  indication  that  there  is  some  primary  affec- 
tion in  the  heart.  ' 


DERIVED  FROM  THE  MUSCULAR  SYSTEM.  261 


CHAPTER   XXL 

SYMPTOMS  DERIVED  FROM  THE  MUSCULAR  SYSTEM. 

Involuntary  action  of  the  mtiscles  in  diseases ;  they  are  resorted  to  by  the 
vis  medicatrix  naturae  ;  they  are  symptoms  of  a  disturbed  circulation ; 
different  characters  of  these  muscular  movements ;  differences  in  those  of 
animal,  and  of  organic  life. 

Having  pointed  out  the  reciprocal  influence  of  the  heart  and 
the  muscular  system,  when  the  body  is  in  health,  we  are  also  led 
to  inquire  how  these  organs  influence  each  other  in  disease. 

It  has  been  also  pointed  out,  that  the  various  changes  in  the 
circulation  which  are  constantly  taking  place  in  the  different 
organs  when  they  are  in  health,  are  all  changes  required  for 
the  due  performance  of  their  special  functions ;    and  that  the 
economy  resorts  to  certain  means — to  instinctive  acts — by  which  involuntary 
the  balance  of  the  circulation,  whenever  it  is  interrupted,  can  ^^^Sefin^ 
be  restored ;  and,  likewise,  that  these  acts  are  resorted  to  by  the  <iiseases. 
vis  medicatrix^  to  mitigate  and  subdue  disease.^     Thus,  when- 
ever the  muscles  of  animal  life  are  thrown  into  involuntary 
movements,  such  movements  are  caused  either  by  some  primary  They  are  em- 
disorder  of  the  cerebro-spinal  system,  by  some  disorder  in  the  f^^mt^ca^^ 
primcB  vice,  or  by  what  I  believe  to  be  most  frequent — a  dis-  *^^"- 
turbance  in  the  functions  of  the  heart. 

Pathologists  are  quite  familiar  with  the  immoderate  fits  of 
laughter,  the  screaming,  the  sobbing,  and  the  sighing  during 
an  hysterical  paroxysm  ;  the  yawning,  the  convulsive  move- 
ments of  the  limbs,  and  the  vomiting,  in  persons  recovering 
from  a  state  of  syncope.  But  the  precise  changes  which  these 
different  movements  produce   on   the  circulation  have  neither 

1  "  The  afiFections  of  the  motions  and  mov-        tainly  be  the  leading  inquiry  in  considering 
ing  powers  of  the  animal  economy  must  cer-        the  diseases  of  the  human  body." — Cullen. 
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Chap.  XXI.  been  explained,  nor  have  tbey  ever  been  enumerated  in  the 
catalogue  of  symptoms  of  diseases  of  the  heart ;  most  of  them 
having  been  considered  and  arranged  by  nosologists  as  primary 
affections  of  the  nervous  system. 

Differences  ia      In  disorders  of  the  heart,  either  all  the  voluntary  muscles,  or 

these  inubcu-         ■,  i*       i  i  i       i  i*'i   j.    •  j.i 

lar  move-       ouly  somc  particular  muscles,  are  convulsed ;    whilst  m  other 
™®°*^'  cases,  both   the   voluntary   and   the   involuntary  muscles   are 

convulsed  simultaneously.     Sometimes  there  is  a  succession  of 
involuntary  movements ;  sometimes  the  muscles  are  permanently 
contracted,  as  in  tetanus  and  cramp  ;  sometimes  they  are  almost 
constantly  in  action  only  during  wakefulness,  as  in  chorea ;  and 
sometimes   the   same   muscles   are    alternately   convulsed   and 
paralyzed. 
Differences  in      "  Nothing  is  morc  commou   than  to  see  the   abdomen   and 
maiand'of     tliorax  having  their  ordinary  muscular  movements,  whilst  the 
organic  i  .    Y^rnh^  are  agitated  with  convulsions ;  or  the  abdominal  and  pec- 
toral muscles  continuing  to  act,  whilst  one  of  the  superior  or 
Bichat.         inferior  extremities  is  completely  paralyzed." 

However  difficult  it  may  be  to  explain  satisfactorily  the  effects 
of  the  muscular  movements  which  accompany  some  diseases, 
such  movements  must,  undoubtedly,  be  intended  to  serve  some 
important  purpose,  from  their  influence  on  the  circulation  of  the 
Muscuiarcon-  blood.  Thus,  whatever  be  the  organ  or  system  primarily  affected 
tetanus!  *  in  tctanuSj  the  permanent  contractions  of  so  many  of  the  volun- 
tary muscles,  which  form  the  essential  feature  of  that  disease, 
must  materially  influence  the  circulation,  by  impeding  the 
transit  of  the  blood,  not  only  in  the  arteries  which  are  imbedded 
in  the  contracted  muscles,  but  also  by  obstructing  the  free  circu- 
lation in  the  arteries  adjacent  to  the  contracted  muscles  must 
increase  the  quantity  of  blood  in  the  cavities  of  the  heart.  The 
effect  of  abstracting  some  blood  from  a  vein  has  been  so  decidedly 
beneficial  in  some  cases  of  tetanus,  and,  likewise,  the  good 
effects  of  tobacco,  which  acts  so  powerfully  on  the  heart,  appear 
to  me  to  point  out  the  presence  of  a  disordered  state  of  heart  in 
that,  disease  and  a  rational  system  for  the  treatment  of  that 
fearful  malady, 
anuincrami.  The  condition  of  the  muscles  in  cramp,  such  as  often  affects 
the  "gastrocnemius  muscle,"  by  the  fatigue  of  dancing,  are  also 
accompanied   by  a  disturbed   heart.     The   contractions  of  the 


DERIVED  FROM  THE  MUSCULAR  SYSTEM.         265 

muscles  of  the  leg  usually  come  on  at  night,  in  those  persons  chap.  xxi. 
who  are  suffering  from  indigestion ;  the  loaded  stomach  disturb- 
ing  the  heart. 

A  man  with  "  tuberculated  lungs,"  who  suffered  also  from  a  case. 
congested  heart,  applied  three  leeches  to  the  cardiac  region,  by 
which  not  only  the  embarrassed  breathing  was  relieved,  but  a 
painful  cramp  in  both  legs,  which  had  attacked  him  every  night 
for  six  weeks,  on  his  lying  down  in  bed,  and  which  usually 
lasted  half  an  hour,  never  returned  after  the  loss  of  blood. 

The  "  shivering"  in  the  cold  stage  of  fever,  and  the  "  shaking 
palsy"  are  also  examples  of  muscular  movements,  which  must 
have  a  great  influence  on  the  circulation  ;  and  those  involuntary 
movements  which  accompany  "  dentition"  and  "  worms,"  reason- 
ing from  analogy,  must  serve  some  important  purpose  in  the 
animal  economy. 
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SYMPTOMS  OF  DISEASES  OF  THE  HEART  DERIVED  FROM  THE 
UTERINE  SYSTEM. 

Connexion  of  the  heart  and  uterus;  suppressed  menstruation  ;  irregular  and 
painful  menstruation;  cessation  of  the  menstrual  flux;  uterine  haemor- 
rhage ;  physiological  symptoms  concluded. 

Much  as  the  functions  of  the  heart  are  influenced  by  the 
function  of  the  uterine  system,  in  an  equal  degree  is  the  uterine 
system  influenced  by  disorders  of  the  heart ;  and,  like  the 
stomach,  this  connexion  between  the  heart  and  the  uterus 
depends  upon  the  nervous  system. 

The  symptoms  of  diseases  of  the  heart  afforded  by  the  uterine 
system  are,  however,  few,  because,  except  when  the  uterus  is  in 
the  impregnated  state,  the  only  function  which  it  performs  is 
that  of  menstruation. 

The  menstrual  flux  may  either  be  increased  or  diminished, 
become  irregular,  or  it  may  completely  cease.  During  these 
changes  in  the  uterine  functions,  those  of  the  heart  are  more  or 
less  disturbed,  so  that  the  condition  of  the  uterus  will  be  found 
in  many  instances  to  be  the  effect  of  some  primary  affection  of 
the  heart. 

There  is  no  more  common  symptom  of  a  disordered  heart  in 
women  than  the  non-appearance  of  the  catamenia  at  the  age  of 
puberty.  The  great  convulsion  which  takes  place  at  that  event- 
ful period  of  woman's  life,  renders  her  very  susceptible  of 
disease.  The  mind  being  at  that  time  easily  excited,  and  the 
passions  less  under  control,  it  frequently  happens  that  the 
lieart's  functions  arc  disturbed,  and  that  the  uterine  system  is, 
more  perhaps  than  any  other,  inHuenced  by  the  disordered  cir- 
culation,— so  much  so,  indeed,  that   sometimes   the   essential 
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functioD  of  menstruation  is  never  performed.  In  such  cases  the  chap.  xxii. 
heart  is  usually  more  or  less  congested,  and,  the  blood  being  im- 
perfectly  circulated  in  the  different  organs,  these  organs  are 
variously  affected  by  the  unequal  supply  which  they  receive  of 
the  vital  fluid,  some  having  too  small,  and  others  too  large  a 
quantity  for  the  performance  of  their  healthy  functions. 

No  less  frequently  are  disorders  of  the  heart  accompanied  by  in-eguiar 
irregularities  oi  the  menstrual  nux ;  these  irregularities  consist-  tion. 
ing  of  differences  in  the  quantity  or  in  the  quality  of  the  ex- 
creted fluid,  and  of  diflerences  in  the  periods  of  the  accession 
and  of  the  duration  of  the  excretion. 

The  varied  changes  in  the  function  of  menstruation  most  fre- 
quently accompany  those  changes  in  the  heart's  functions  which 
are  produced  by  moral  causes;  and,  therefore,  many  of  the 
remedial  means  which  are  most  useful  in  restoring  the  uterine 
functions  are  those  that  have  a  specific  effect  upon  the  organs  of 
circulation — a  depletive  system  relieving  an  interrupted  and 
diminished  menstrual  discharge,  and  the  preparations  of  steel, 
zinc,  and  lead  relieving  uterine  haemorrhage. 

Besides  irregularities  in  the  menstrual  flux,  the  mucous  mem-  Menorrhagia. 
brane  of  the  uterus  is  liable  to  spontaneous  haemorrhage.  Such 
hasmorrhages  are  often  connected  with  a  disordered  heart ;  and, 
in  many  instances,  the  discharge  appears  to  be  resorted  to  by 
the  economy  in  order  to  relieve  congestion  of  the  heart,  in  the 
same  manner  as  congestion  is  relieved  by  a  spontaneous  bleed- 
ing from  different  portions  of  the  gastro-pulmona*i'y  mucous 
surface. 

Such  uterine  haemorrhage  may  take  place  immediately  after 
the  cessation  of  the  menstrual  flux  ;  it  may  accompany  that 
excretion  so  that  the  menstrual  fluid  is  mixed  with  healthy 
blood ;  or  the  haemorrhage  may  occur  at  any  time  between  the 
menstrual  periods. 

In  these  different  derangements  of  the  uterine  functions,  the 
action  of  the  heart  is  often  disturbed ;  and,  as  has  been  already 
mentioned,  the  remedies  which  are  most  useful  in  such  disorders 
are  chiefly  those  which  act  upon  the  heart. 
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Conclusion. 

Thus  far  I  have  endeavoured  to  arrange  and  explain  the 
nature  of  the  numerous  symptoms  which,  in  the  diseases  of  the 
heart,  are  derived  from  the  effects  of  a  disturbed  circulation 
upon  the  different  organs  and  systems  of  the  economy. 

When  it  is  considered  that  the  function  of  the  heart  and  its 
vessels  is  to  convey  throughout  the  whole  frame  that  vital  ele- 
ment by  a  due  supply  of  which  alone  can  its  various  functions  be 
executed,  it  might  have  been  anticipated  that  each  organ  would 
be  materially  influenced  and  deranged,  whenever  the  heart  with 
its  vascular  apparatus  did  not  supply  them  with  the  requisite 
quantity  of  blood. 

It  might,  too,  have  been  anticipated  that,  in  the  maladies  of 
the  heart,  not  only  one  of  the  systems  of  the  economy,  but  that 
several,  or  even  all  of  them  might  be  simultaneously  affected ; 
so  that  the  symptoms — the  physiological  symptoms — would  be 
numerous,  and  would  be  variously  combined  in  the  different 
diseases. 

Contemplating  these  physiological  symptoms,  and  seeing  how 
varied  they  are  in  their  number,  as  well  as  in  their  combina- 
tions, we  might  have  also  anticipated  that  particular  symptoms 
and  particular  assemblages  of  symptoms  would  appertain  to  par- 
ticular diseases.  But,  in  prosecuting  this  inquiry,  we  meet  with 
numerous  difficulties,  we  find  that  many  diseases  which  appear 
similar,  as  far  as  our  knowledge  enables  us  to  judge,  are  attended 
with  very  dissimilar  symptoms ;  and,  likewise,  that  similar  symp- 
toms are  met  with  in  diseases  which  are  of  very  different  cha- 
racters. 

The  only  arrangement  which  it  appears  to  me,  can  be  judi- 
ciously made  of  the  physiological  symptoms  that  luive  been 
enumerated,  is  by  classifying  them  into  those  symptoms  which 
belong  to  either  of  the  two  hearts ;  those  of  the  right  heart  be- 
longing to  changes  in  the  venous^  and  those  of  the  left  heart  to 
changes  in  the  arterial  system. 

But  even  this  subdivision  of  the  symptoms  is  not  always  prac- 
tically correct ;  as  in  many  examples  of  the  heart's  diseases, 
both  the  venous  and   the   arterial  circulation  is  deranged  ;  so 
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that  symptoms  are  then  present,  which  belong  to  both  the  sys-  chap.  xxii. 
temic  and  pulmonic  heart. 

On  this  part  of  the  work,  which  professes  to  treat  of  the 
semeiology  of  the  heart,   I  have  dwelt  the  more  fully  ;  being 
strongly  impressed  with  the  opinion,  that,  if  the  account  which 
has  been  given  of  the  physiological  symptoms  be  correct,  it  will 
materially  contribute  to  enable  the  practitioner  of  the  healing 
art  to  discriminate  with  more  accuracy,  and  administer  remedies 
with  more  confidence  than  hitherto ;  and  thus  he  will  be  the 
better  enabled  to  avoid  those  serious  mistakes  which  daily  ex- 
perience must  convince  every  inquiring  and  impartial  mind  are 
constantly  made.     At  the  same  he  will  be  aware  of  the  im- 
perfections and  fallacies  which  inevitably  result  from  relying 
chiefly  on  physical  signs  in  the  diagnosis  of  the  heart's  diseases. 
The  observations  which  have  been  made  on  the  physiological 
symptoms,  I   may   further   remark,    have   been  the   result  of 
long  experience  and  multiplied  observation.     I  have  also  made 
them  the  subject  of  repeated  conversation  with  those  on  whom 
I  could  rely  for  their  judgment  and  their  unprejudiced  minds.    I 
have  therefore  with  the  more  confidence  presented  them  to  the 
indulgent  reader. 

To  the  quotations  which  have  been  occasionally  made  from 
the  works  of  history  and  fiction  I  may  here  allude ;  for  it  is  re- 
markable that  these  quotations  should  convey  a  more  lucid  ex- 
planation of  some  of  the  phenomena  of  the  economy,  than  are  to 
be  found  in  the  contemporary  works  of  any  of  the  most  distin- 
guished physiological  writers. 

It  may  also  be  remarked,  that  these  inquiries  into  the  phy- 
siological symptoms  of  the  diseases  of  the  heart  have  been  con- 
ducted without  having  had  recourse  to  experiments  on  living 
animals.  I  have  been  long  convinced  that  a  knowledge  of  the 
healthy  structure  and  of  the  healthy  functions,  as  also  of  the  dis- 
eased structures  and  of  the  diseased  functions,  is  the  sure  guide 
to  follow,  when  investigating  the  nature  of  diseases  of  the  differ- 
ent organs,  and  establishing  the  most  appropriate  principles  for 
their  treatment. 

In  the  dark  ages,  when  the  dissection  of  the  human  body  was 
prohibited,  it  is  not  surprising  that  inquiring  minds  should  have 
resorted  to  the  dissection  of  animals  ;  and  that,  when  they  had 
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Chap.  xxii.  become  acquainted  with  their  structure,  they  should  have  been 
arrested  by  the  phenomena  exhibited  by  inspecting  them 
when  alive.  But  since  human  anatomy  has  been  so  fully  in- 
vestigated, and  a  rational  physiology,  founded  upon  the  solid 
basis  of  the  structure  of  the  body,  has  been  revealed,  experiments 
on  animals  have  contributed  but  little  to  advance  physiological 
science.  On  the  contrary,  the  discordant  results,  and  the  false 
theories  and  hypotheses  that  have  been  built  upon  these  ex- 
periments, have  greatly  encumbered  and  checked  the  progress 
of  sound  inquiry. 

"  How  is  it  that,  if  experiments  be  worthy  of  the  confidence 
which  some  have  reposed  in  them,  the  most  able  physiologists  are 
continually  at  variance  as  to  the  facts  elicited  from  them, — one 
thing  being  observed  by  one  experimenter,  and  something  quite 
different,  even  diametrically  opposite,  by  another  ?  Inferences 
drawn  from  an  experiment  on  an  animal  are  not  always  appli- 
cable to  man  ;  neither  is  an  experiment  on  one  class  of  beings 

Magendie.      applicable  to  the  other  classes." 
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THE  ANATOMICAL  SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART. 

General  observations  on  the  anatomical  symptoms ;  they  are  to  he  discrimi- 
nated hy  the  senses  of  touch  and  of  hearing  ;  importance  of  the  anatomical 
symptoms;  enumeration  of  the  anatomical  symptoms;  the  impulse;  it  is 
the  measure  of  the  force  of  the  heart;  its  variations  both  in  health  and  in 
disease  ;  its  importance  in  semeiology. 

The  class  of  symptoms  which  I  have  hitherto  investigated 
arise  entirely  from,  or  are  the  effects  of,  that  influence  which 
disturbances  of  the  circulation  create  on  those  organs  with  which 
the  heart  is  most  intimately  associated.  We  now  come  to  the 
consideration  of  those  symptoms  which  have  been  denominated 
the  local  or  anatomical  symptoms,  and  which  are  recognisable 
by  the  senses  of  an  observer ;  the  physiological  symptoms  being 
perceptible  only  to  the  patient  himself. 

In  the  diseases  of  the  internal  viscera,  such  as  those  of  the 
liver,  the  anatomical  symptoms  are  pointed  out  by  observing, 
through  the  integuments,  such  alterations  in  the  form  of  that 
viscus  as  are  perceptible  by  the  senses  of  touch  and  of  sight, 
and  by  testing  different  degrees  of  its  sensibility.  In  affections 
of  the  brain,  besides  the  physiological  symptoms,  there  are  mor- 
bid sensations  in  the  head  felt  by  the  patient  himself,  such  as 
headache,  giddiness,  or  tenderness  to  the  touch. 

But,  in  the  disorders  of  the  heart,  in  addition  to  visible 
changes  in  the  form  of  the  parietes  of  the  chest,  in  their  sensi- 
bility to  the  touch,  and  in  the  nature  of  the  contents,  whether 
solid,  fluid,  or  aeriform,  there  are  local  symptoms, — one  order  of 
which  is  derived  from  changes  in  the  blow  given  to  the  walls  of 
the  chest  by  the  heart  itself,  and  another  from  changes  in  those 
sounds  which  are  caused  by  alterations  in  the  currents  of  the 
blood  passing  through  the  heart's  cavities. 
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chap.xxiii.  As  every  alteration  in  the  structure  and  functions  of  the  heart 
is  accompanied  by  a  corresponding  change  in  its  impulse^  in  its 
sounds^  in  its  rhythm^  in  its /or//i,  or  in  its  sensibility  to  the  touch; 
and  as  all  these  changes  constitute  an  essential  class  of  symptoms 
in  the  heart's  disorders,  each  symptom  merits  a  separate  consi- 
deration. 

Symptoms  derived  from  Changes  in  the  Impulse  of  the  Heart. 

Viewing  the  heart  simply  as  a  physical  apparatus,  it  must  not, 
however,  be  compared,  as  it  has  often  been,  to  a  common  syringe 
employed  merely  for  the  purpose  of  propelling  the  blood  into  the 
arterial  system.  It  ought,  on  the  contrary,  to  be  considered  as 
an  engine  composed  of  separate  compartments ;  each  of  which  is 
endowed  with  contractile  powers  for  evacuating  its  fluid  con- 
tents,— the  right  heart  propelling  the  venous  blood  into  the 
lungs,  and  the  left  heart  injecting  the  arterial  blood  throughout 
the  system  ;  so  that  the  changes  produced  in  the  form  of  the 
heart  by  its  alternate  contractions  and  dilatations,  cause  consi- 
derable movements  in  its  soft  parietes, — movements  which  are 
The  impulse  communicatcd  to  the  contiguous  solid  walls  of  the  chest.  By 
S th"^hea"ru  pl^cing  the  hand  upon  the  precordial  region,  we  are  able  to  feel 
the  movements  of  the  heart ;  and  the  shock  or  impulse  which  is 
caused  by  its  "tilting"  may  be  taken  as  a  measure  of  the  in- 
crease and  diminution  of  the  force  of  its  contractions. 

The  differences  in  the  impulse  of  the  heart  are  very  consider- 
able even  in  its  healthy  condition  ;  these  differences  arise  either 
from  peculiarities  in  the  natural  form ;  from  the  thickness  of  the 
walls  of  the  chest ;  from  differences  in  the  bulk  of  the  heart ;  or 
from  differences  in  the  natural  vigour  of  the  constitution.  Hence 
it  is  that,  in  common  language,  we  talk  of  a  heart  "  bounding 
with  joy,"  and  of  a  heart  "  subdued  by  sorrow." 

"  The  force  of  the  heart,"  observes  Senac,  "  is  constantly 
varying.  The  vicissitudes  of  age,  the  impressions  of  surround- 
ing bodies,  food,  or  abstinence,  all  influence  its  movements ;" — 
and  the  frequency  of  the  beatings  of  the  heart  is  usually  increased 
with  the  impulse. 

In  order,  tlicreforc,  to  be  able  to  form  a  just  estimate  of  the 
variations  in  the  impulse  of  a  diseased  heart,  we  must  first  be- 
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come  acquainted  with  its  variations  in  healthy  persons.  We  are  chap.xxiii. 
struck  in  a  particular  manner  by  the  great  increase  in  the  im- 
pulse,  when  the  heart  becomes  gorged  with  blood ;  which  takes 
place  after  any  violent  exertion  ;  and  with  a  diminution  in  the 
impulse,  or  with  its  becoming  even  imperceptible,  in  those  per- 
sons who  are  suffering  from  debility  or  temporary  exhaustion,  as 
we  see  exemplified  in  syncope. 

Having  by  the  exercise  of  the  sense  of  touch  become  familiar 
with  the  temporary  alterations,  to  which  the  impulse  of  the  heart 
is  constantly  liable  in  health,  we  are  then  prepared  to  examine 
its  changes  in  disease. 

The  impulse  varies  in  every  possible  degree  in  the  different  changes  in 
morbid  conditions  of  the  heart.     Sometimes  it  is  scarcely  per- 
ceptible, and  sometimes  it  gives  a  shock  to  the  chest  so  severe 
as  to  cause  it  not  only  to  be  felt  by  the  patient  himself,  but  to  be 
perceptible  even  to  those  present. 

An  increased  impulse  of  the  heart  indicates  two  very  different  its  increase  ; 
conditions  of  the  circulation  in  the  arterial  and  capillary  sys- 
tems. If  there  be  an  increased  impulse  without  any  organic 
change  in  the  heart,  the  whole  vascular  system  is  affected,  as 
may  be  observed  in  febrile  diseases.  But  if  there  be  an  in- 
creased impulse  from  an  impediment  to  the  transit  of  the  blood, 
causing  the  heart  to  act  more  vigorously  in  order  to  overcome 
an  obstacle,  then,  in  place  of  an  increased  vascular  action,  the 
vigour  of  the  circulation  in  the  arterial  and  capillary  systems  is 
diminished  ;  so  that  in  such  cases  the  cardiac  and  arterial  pulses 
do  not  correspond. 

"  My  heart  beats  thicker  than  a  fever'd  pulse."  q.    . 

When  in  affections  of  the  heart  the  impulse  becomes  extremely  its  dimimi- 
feeble,  or  even  quite  imperceptible,  such  a  languor  of  the  circu- 
lation may  arise  either  from  general  debility,  or  it  may  be  caused 
by  some  mechanical  obstruction  to  the  circulation,  producing  an 
accumulation  of  blood  within  the  heart's  cavities,  which  they 
have  not  the  power  to  expel. 

But  when  the  intensity  of  the  impulse  is  so  much  increased  Palpitation, 
that  the  beatings  of  the  heart  are  even  perceived  by  tlie  patient 
himself,  it  has  then  been  considered  a  distinct  disease,  and  called 
palpitation.     It  is  evident,  however,  that  this  term  designates 
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chap.xxiii.  only  a  symptom,  as  palpitation  accompanies  many  of  the  diseases 
of  the  heart. 

"  The  motion  thus  named  is  a  contraction  or  dilatation  of  the 
heart  that  is  performed  with  more  ra'pidity^  and  generally  also 
with  more  force^  than  usual ;  and  when,  at  the  same  time,  the 
heart  strikes  with  more  than  usual  violence  against  the  inside  of 
Cuiien.  the  ribs,  producing  often  a  considerable  sounds 

The  impulse        Whilst  examining  the  heart's  impulse,  it  will  be  of  conse- 
expiratton  °^  qncuce  to  uoticc  its  differences,  both  during  expiration  and  in- 
tlon ''^''^''^^     spiration  ;  for  it  is  clear  that,  during  inspiration,  when  the  air- 
cells  of  the  lungs  are  fully  distended,  the  beatings  of  the  heart 
will  be  less  forcible  than  during  expiration,  the  lungs  then  being 
comparatively  in  a  state   of  collapse  ;    consequently  the  blow 
given  by  the  heart  to  the  parietes  of  the  chest  will  be  much 
stronger  during  expiration  than   during  inspiration.     For  the 
same  reason  the  second  stroke  of  the  heart  is  louder  than  the 
first ;  the  third  is  weaker  than  the  first ;  and  the  fourth  still 
weaker  than  the  third, — a  fact  easily  ascertained  by  personal 
examination, 
and  in  the  go,  likewise,  must  the  impulse  of  the  heart  be  modified  in  the 

different  atti-  _   '  '  ^ 

tudes  of  the  various  attitudes  of  the  body.  When  a  person  has  been  for  some 
time  in  a  recumbent  posture,  and  the  breathing  is  calm  and  un- 
disturbed, the  heart's  pulse  will  be  observed  to  beat  precisely 
four  times  during  each  act  of  aspiration. 

In  conclusion,  I  may  observe  that,  as  the  increase  in  the 
action  of  the  muscles  of  the  heart  depends  on  the  quantity  of  its 
blood — various  causes  altering  the  quantity  of  the  blood  within 
the  heart — and  as  disturbances  in  the  functions  of  the  coronary 
arteries,  and  morbid  changes  in  the  heart's  parietes  must  also 
disturb  the  functions  of  the  muscles,  changes  In  the  impulse  will 
therefore  take  place  in  almost  every  disorder  of  the  heart. 


body. 
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THE  ANATOMICAL  SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART. 

Symptoms  derived  from  the  sounds  of  the  heart  caused  by  the  blood's  currents  ; 
illustrated  in  external  and  in  varicose  aneurisms^  and  in  the  diseases  of 
the  valves  ;  causes  of  changes  in  the  currents  ;  changes  in  the  two  audible 
sounds;  the  sense  of  Jiearing  requires  culture;  its  acuteness  varies  in  dif- 
ferent persons ;  how  the  sounds  are  changed  in  particular  diseases  ; 
names  by  which  the  different  sounds  are  designated ;  mode  of  examining 
the  sounds  by  the  nahed  ear,  and  by  the  stethoscope ;  use  and  abuse  of  the 
stethoscope. 

Essential  as  a  familiar  acquaintance  with  the  impulse  of  the 
heart  may  be  when  investigating  its  varied  morbid  conditions, 
of  equal  importance  is  a  knowledge  of  the  changes  in  the 
sounds. 

As  the  two  sounds  perceptible  to  a  common  ear,  when  placed  '^'^^  sounds 

■••       .     ^  ^  are  caused  by 

upon  the  prsecordial  region,  are  caused  by  the  currents  of  the  the  currents 
blood  flowing  through  the  cavities  of  the  heart,  every  change  in 
the  form  of  these  cavities,  either  from  an  alteration  in  the  struc- 
ture of  their  walls,  or  of  the  valves  of  their  communicating  ori- 
fices, must  alter  the  blood's  currents,  and  produce  corresponding 
changes  in  the  sounds. 
External  aneurisms,  I  have  already  remarked,  afford  most  The  true 

^   ^  '  ,  *'  '  aneurisms 

favourable  opportunities  for  observing  sounds  produced  by  altera-  illustrate 
tions  in  the  currents  of  the  blood  ;  the  whizzing  noise,  so  charac- 
teristic of  the  aneurismal  swelling,  being  caused  by  the  stream  of 
blood  which  passes  out  of  the  natural  channel  of  the  artery 
through  the  mouth  of  the  aneurismal  sac,  and  repasses  from  the 
aneurismal  sac  into  the  artery.  And  still  more  characteristic  is 
the  sound  produced  in  the  varicose  aneurism  by  the  current  of  also  the  vari- 

■,,-,.  cose  aneu- 

blood  which  passes  through  the  artificial  orifice  that  has  been  nam, 
made  in  the  artery  ;   and  also  by  that  current  which  passes 
through  the  corresponding    opening  made  into  the  vein.     The 
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sound  wliicli  is  produced  by  these  two  currents,  was  described 
by  W.  Hunter,  "as  if  there  was  a  blast  of  air  passing  through 
a  small  hole,  like  what  is  produced  in  the  mouth  by  continuing 
the  sounds  of  the  letter  R  in  a  whisper." 

A  favourable  opportunity  for  observing  the  effects  of  changes 
in  the  currents  of  the  blood  altering  the  sounds  of  the  heart  is 
also  offered  in  those  cases,  wherein  the  valvular  apparatus  is 
diseased  ;  such  serious  effects  being  sometimes  produced  in  the 
blood's  currents,  as  to  cause  not  only  changes  in  the  natural 
sounds,  but  even  to  cause  entirely  new  sounds. 

But  changes  in  the  velocity  and  in  the  direction  of  the  blood's 
currents,  it  should  be  borne  in  mind,  must  be  constantly  taking 
place  in  the  healthy  condition  of  the  body.  The  fact  that  the 
velocity  in  the  efflux  of  the  systemic  blood,  and  the  velocity  in 
the  influx  of  the  pulmonic  blood  is  always  changing,  and  that 
the  circumstance  of  the  great  inequality  in  the  surface  of  the 
heart's  different  cavities  which  execute  the  important  offices, 
not  only  of  giving  special  directions  to  the  currents,  but  also  of 
mixing  the  bloods,  must  render  the  changes  in  the  currents 
almost  endless ;  and,  although  it  be  admitted  that  all  such 
modifications  will  cause  corresponding  changes  in  the  sounds, 
yet  it  must  not  be  supposed,  that  these  changes  can  be  sufficiently 
intense  to  be  recognisable  by  our  sense  of  hearing. 

When,  however,  changes  in  the  currents  of  the  blood  do  take 
place  to  a  certain  degree,  the  corresponding  sounds  may  be  suffi- 
ciently'loud  to  become  audible  to  a  competent  observer. 

Subject  to  constant  alterations,  as  the  currents  of  the  blood 
must  indisputably  be,  in  the  different  cavities  of  the  heart  in  a 
healthy  condition,  what  an  endless  variety  will  they  not  present 
when,  from  disease,  interruptions  more  or  less  considerable  are 
caused,  either  to  the  influx  or  to  the  efflux  of  the  blood  ;  or  by 
the  transit  of  the  blood  from  the  different  cavities  of  the  heart 
into  one  another  ?  Indeed,  the  sounds  in  the  heart  must  doubt- 
less, though  the  ear  may  not  be  able  to  discriminate  them, 
undergo  changes  as  numerous  at  least  as  the  beats  of  the  arterial 
pulse  which  we  are  able  to  discriminate  by  the  sense  of  touch — 
the  pulse  being  nothing  more  than  an  indication  of  the  altera- 
tions which  take  place  in  the  current  of  the  arterial* blood  as  it 
leaves  tlie  heart. 
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To  elucidate  still  further  these  views,  it  will  be  well  to  state  chap.  xxiv. 
more  in  detail  the  changes  in  the  central  organ  of  the  circula-  caus^f 
tion  which  must  modify  the  currents  of  the  blood  sufficiently  to  the  "food's 
produce  sensible  alterations  in  the  sounds  of  the  heart.  currents. 

The  increased  rapidity  of  the  circulation  which  arises  from  a  Jl"!'.?!^^""^ 
severe  muscular  exertion  ;  the  effects  of  the  full  inspirations 
which  accompany  surprise,  fear,  and  other  mental  emotions ; 
and  the  influence  of  the  digestive  process  upon  the  action  of  the 
heart,  will,  it  cannot  be  denied,  all  produce  changes,  or  at  least 
temporarily  modify  the  currents  of  the  blood — all  which  changes 
may  be  recognised  by  corresponding  changes  in  the  arterial 
pulse.  No  less  remarkable  must  be  the  effects  of  an  irritable  infli^nmatory 
State  of  the  interior  surface  of  the  heart,  or  of  the  endocardium^ 
in  changing  the  currents  of  the  blood.  Like  an  irritable  urinary 
bladder,  which  is  excited  to  contract  by  every  spoonful  of  urine 
collected  in  it,  so  the  irritable  parietes  of  the  heart's  cavities 
will  contract  so  frequently,  that  the  currents  of  the  blood  must 
be  greatly  altered.  A  similar  effect  will  also  be  produced  by  an 
inflamed  state  of  any  of  the  other  structures  of  the  heart ;  all 
these  being  exposed  either  directly  to  the  stimulus  of  the  vital 
fluid,  or  to  the  influence  of  the  movements  of  the  heart  itself. 

Essential  differences  in  the  currents  will  likewise  arise,  when  from  a  dimi- 
there  is  a  dimmution  m  the  quantity  oi  the  general  mass  oi  the  wood ; 
blood,  such  as  take  place  after  a  profuse  haemorrhage. 

Considerable  as  the  changes  must  be  in  the  blood's  currents 
within  the  heart  from  these  different  causes,  still  more  remark- 
able are  those  changes  which  take  place  when  there  is  any  from  struo- 

.  .  .  _  tural  change  ; 

structural  or  permanent  alteration  in  the  form  of  the  heart's 
cavities,  more  especially  in  their  valvular  apparatus. 

On  viewing  the  structure  of  the  right  heart,  we  readily  per-  in  the  right 
ceive,  how  much  the  currents  of  the  venous  blood  must  be 
altered  by  any  structural  changes  which  would  have  the  effect 
of  altering  the  direction  or  velocity  in  the  stream  of  blood  in 
either  of  the  cav93  veins,  or  by  any  changes  in  the  form  of  the 
right  auriculo-ventricular  or  pulmonic  valves. 

So  also  the  changes  in  the  currents  of  the  blood,  and  conse-  and  in  the 
quently  in  the  sounds  of  the  heart,  must  be  equally  numerous, 
when    either   the    auriculo-ventricular  orifice   of  the    systemic 
heart,  or  the  aorttc  valves,  become  altered  in  structure. 


are  produced. 
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Chap.  XXIV.  Thus  it  will  appear,  from  what  has  now  been  stated,  that  the 
sounds  of  the  heart  must  necessarily  undergo  an  almost  infinite 
series  of  changes ;  changes  varying  in  degree  from  sounds 
caused  by  the  smallest  possible  variations  in  the  currents  of  the 
blood  to  sounds  of  so  great  an  intensity  as  will  completely  alter 
the  usual  course  of  the  vital  stream,  and  not  only  change  the 
intensity  and  character  of  the  natural  sounds,  but  will  even  pro- 
duce entirely  new  sounds. 

Only  two  Those  minute  chano:es  in  the  sounds,  and  those  which  are 

sounds  are  _  °  ,  ,  ' 

audible.  merely  transitory,  cannot,  as  1  have  already  said,  be  recognised 
even  by  the  most  acute  ear,  any  more  than  the  minute  differences 
in  the  shades  of  colours  can  be  discriminated  by  an  untutored 
eye.  It  is  only,  therefore,  when  the  natural  sounds  of  the  heart 
are  considerably  altered,  that  their  changes  can  be  at  all  recog- 
nised. 

How  these  ^  There  are  only  two  sounds,  as  has  been  already  remarked,  of 
that  infinite  series  produced  by  the  various  alterations  in  the 
currents  of  the  blood  within  the  heart  of  a  person  in  health, 
which  are  sufficiently  loud  to  be  recognised  by  a  common  ear, — 
one  of  these  being,  probably,  caused  by  the  vital  streams  which 
are  forced  into  the  systemic  and  pulmonic  arteries  by  the  power- 
ful ventricular  contractions  ;  and  the  other  sound  by  the  stream 
of  blood  which  is  propelled  by  the  auricular  contractions  through 
the  auriculo-ventricular  apertures. 

These  being  the  two  great  and  principal  currents  of  the 
blood,  we  may  legitimately  conclude  that  the  sounds  caused 
by  these  currents  must  be  the  most  audible  ;  and  that  all  the 
varieties  in  the  sounds,  which  may  be  noted  both  in  health 
and  in  disease,  will  probably  be  the  effect  of  alterations  in  these 
two  currents. 

When  investigating  the  particular  diseases  of  the  heart,  we 
shall  find  that  the  sounds  will  sometimes  be  altered  in  their  seat^ 
— increased  or  diminished  in  their  intensity^ — the  space,  over 
which  they  are  heard,  may  be  increased  or  diminished, — they 
may  be  changed  in  duration^ — their  tone  may  be  modified, — the 
intervals  between  them  or  the  rhythm  may  be  altered,  or  entirely 
new  sounds  may  be  produced. 

Pathologists  have  long  been  aware,  that  changes  in  the  struc- 
ture of  the  parieles  of  the  heart  arc  accompanied  by  particular 
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sounds,  as  well  as  by  changes  in  the  heart's  impulse  ;  but  no  chap.xxiv. 
pains  were  taken  to  discriminate  the  sounds  from  one  another  ;  The  sounds 
far  less  to  refer  each  of  them  to  diseases  of  particular  portions  of  °hf  oSer  ^^ 
the  heart's  structure  until  Laennec  applied  his  ingenious  and  writers, 
inquiring  mind  to  this  subject.     It  is,  indeed,  a  curious  circum- 
stance, that  they  should  have  been  satisfied  with  observing  only 
the  changes  in  the  arterial  pulse^  and  seldom  or  never  examining 
the  changes  in  the  cardiac  pulse,  corresponding  with  the  sounds 
of  the  heart ;  though  they  could  not  have  been  in  the  habit  of 
examining  the  arterial  pulse  for  any  other  purpose  but  to  obtain 
information  regarding  the  condition  of  the  heart  itself. 

To  acquire  facility  in  discriminating  the  morbid  sounds  of  the  The  ear 
heart,  it  behoves  us,  as  has  been  remarked  when  speaking  of  tu?uorL^ 
the  arterial  pulse  and  of  the  heart's  impulse,  first  to  become 
familiar  with  the  natural  sounds  by  carefully  examining  them 
in  numerous  healthy  persons,  by  which  we  may  be  afterwards 
enabled  to  perceive  those  change^  in  the  sounds  which  are  caused 
by  disease.  In  fact,  the  different  morbid  as  well  as  the  natural 
sounds  must  all  be  heard  before  they  can  be  understood.  The 
ear  requires  the  same  tuition  to  enable  it  to  distinguish  morbid 
sounds  as  the  eye  to  discriminate  the  different  shades  of  colours 
in  diseased  structures ;  and  there  are  persons  who  have  the 
faculty  of  being  able  to  distinguish  a  great  number  of  different 
sounds  at  the  same  time,  as  those  of  the  different  instruments 
in  an  orchestra. 

It  is  well,  however,  to  be  aware,  that  the  more  minute  changes  Diflferences  in 
in  the  heart's  sounds  cannot  be  perceived  by  all  observers  alike  ;  of  he?riug°^^^ 
for  the   acuteness  of  the   sense  of  hearing,  like  that  of  sight, 
varies  exceedingly  in  different  people  ;  and  it  frequently  happens 
that  a  sound  which  is  distinctly  audible  to  one  person,  cannot 
be  perceived  by  another.     I  am,  therefore,  convinced  that  there 
are  many  who  do  not  possess  the  sense  of  hearing  sufficiently 
acute  to  enable  them,  even  after  an  attentive  culture,  to  distin- 
guish those  nicer  shades  of  difference  in  the  sounds  of  a  diseased. 
heart  which  others  may  be  able  to  discriminate ;  and  from  this 
may  have  arisen  the  numerous  errors  in  diagnosis  made  by  those 
who  have  alone  trusted  to  their  sense  of  hearing.     It  is  told  of  Extraordi- 
a  celebrated  musician,  that  the  nicety  of  his  ear  was  such  that  noss  in  hear- 
he  could  distinguish  the  hundredth  part  of  a  note  in  music —  '"'''" 


280  ANATOMICAL  SYMPTOMS  OF 

Chap.  XXIV.  an  acuteiiess  which  may  appear  incredible  :  and  it  is  well  known 
that  prisoners,  who  have  been  long  in  solitary  confinement,  ac-. 
quire  an  extraordinary  acuteness  of  hearing  from  the  silence  of 
their  dungeon,  and  perhaps  also  from  the  ear  not  being  excited, 
even  by  their  own  voice.  Such,  indeed,  is  the  sensibility  of  the 
auditory  organ,  that  when  a  person  is  in  a  situation  of  perfect 
and  undisturbed  tranquillity,  as  upon  the  top  of  a  lofty  moun- 
tain, and  beyond  the  usual  habitation  of  every  animal,  an  acci- 
dental noise  gives  much  uneasiness. 

The  same  remark  applies  to  the  other  organs  of  sense ;  for  it 
is  perfectly  well  known  that  there  are  individuals  who  possess 
the  power  of  discriminating  colours,  tastes,  odours,  and  tangible 
bodies  with  an  extraordinary  degree  of  nicety  :  all  which  in- 
stances of  perfection  in  the  organs  of  sense  ought  rather  to  be 
considered  exc>eptions  than  a  general  attribute  of  man. 
How  the  The  variations  in  the  heart's  sounds  being  once  established  as 

changed  by  sigus  in  its  discascs,  and  as  a  means  to  discriminate  the  altera- 
diseases.  tious  which  the  heart's  tissues  undergo,  pathologists  were  natu- 
rally led  to  inquire  what  were  the  changes  of  structure  in  the 
heart  by  which  each  of  the  morbid  sounds  was  produced  ?  By 
comparing  the  sounds  with  the  corresponding  alterations  in  the 
heart's  structure  found  after  death,  they  have  thus  been  able 
to  refer  particular  sounds  to  diseases  of  particular  parts  of  that 
organ,  and  to  establish  the  varied  sounds  as  an  important  branch 
of  semeiology. 

By  way  of  illustrating  the  information  to  be  derived  from  an 
acquaintance  with  the  diseased  sounds  of  the  heart,  let  it  be 
supposed  that  a  peculiar  sound  has  been  recognised,  which  is 
known  to  be  the  effect  of  that  alteration  in  the  current  of  the 
blood  caused  by  an  aneurismal  sac  :  whenever  we  meet  with  a 
patient  in  whom  this  peculiar  sound  exists,  along  with  other 
symptoms  which  usiuxlly  accompany  aneurism,  we  are  then  able 
to  pronounce  with  confidence  the  presence  of  that  disease.  The 
advantages  in  diagnosis,  which  are  derived  from  a  knowledge  of 
the  sounds  which  accompany  alterations  in  the  diiferent  tissues 
of  the  heart,  are  also  well  exemplified  in  diseases  of  the  auriculo- 
ventricular  orifices  ;  changes  in  their  valves  producing  peculiar 
sounds  or  murmurs^  which  are  quite  different  from  those  sounds 
belonging  to  an  aneurismal  tumour.     It  is,  indeed,  (!asy  to  con- 
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ceive  how  a  very  different  sound  should  be  produced  when  the  chap.  xxiv. 
circulation  is  obstructed  by  a  thickened  and  unyielding  valve, 
from  that  change  in  the  current  of  the  blood  which  is  caused  by 
the  calibre  of  an  artery  being  enlarged  at  a  particular  part. 

There  are,  however,  some  sounds  to  which  pathologists  have 
not  yet  been  able  to  connect  accurately  the  corresponding  changes 
of  structure  ;  neither  could  it  be  reasonably  anticipated,  in  many 
of  those  cases  of  disease,  where  there  are  several  portions  and 
several  different  tissues  of  the  heart  simultaneously  affected,  that 
in  such  complications  much  accurate  information  could  be  pos- 
sibly derived  from  observing  the  varied  sounds. 

To  the  indefatigable  labours  of  Laennec  we  are  indebted  for  Names  given 

,.  •!!  •  T  1  ^        f     ^       ^^  ^^^^  sounds. 

having  pointed  out  the  more  important  diseased  sounds  oi  the 
heart,  to  each  of  which  he  affixed  a  name.  These  names  he 
chose  from  the  resemblance  in  the  sounds  to  sounds  with  which 
every  one  is  familiar — such  as  the  noise  of  a  pair  of  bellows,  the 
action  of  a  saw  or  of  a  file,  or  the  purring  of  a  cat.  In  adopting 
this  method,  he  followed  the  example  of  mineralogists,  who  have 
made  a  similar  nomenclature  with  regard  to  colours,  tastes, 
smells,  and  objects  of  touch,  comparing  each  of  these  qualities 
with  that  quality  belonging  to  some  well-known  animal,  mine- 
ral, or  vegetable  substance.  There  is  a  figurative  language 
used  by  painters  and  musicians,  which  is  the  only  mode  by 
which  they  can  express  the  different  shades  and  combinations 
of  colours,  and  the  various  modulations  and  combinations  of 
audible  musical  sounds. 

It  would,  however,  be  in  vain  to  attempt  to  describe  and  to 
distinguish  by  appropriate  names  all  those  nice  variations  in  the 
sounds  of  the  heart  which  accompany  its  numerous  forms  of  dis- 
ease. Such  an  undertaking  would  be  just  as  futile  as  it  would 
be  for  a  painter  to  attempt  to  give  an  intelligible  description  of 
the  infinite  variety  in  the  shades  of  the  different  colours  in  a 
picture.  Indeed,  what  I  have  said  of  the  difiSculty  in  discri- 
minating the  varieties  of  the  arterial  pulse,  is  strictly  applicable 
to  the  sounds  of  the  heart. 

As  modifications  in  the  sounds  afford  an  important  class  of  changes  in 
symptoms  in  diseases  of  the  heart,  it  will  be  expedient  to  review  enumerated. 
them  first  in  a  general  manner,  and  afterwards,  when  treating 
of  pij^rticular  diseases,  to  describe  those  sounds  which  have  been 
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Chap.  XXIV.  discriminated  as  appertaining  to  each  disease  ;  at  the  same  time 
it  must  be  admitted,  that  there  are  many  sounds  which  we  are 
not  able  to  explain,  and  which  we  cannot  refer  to  any  particular 
malady. 

One  class  of  sounds  consists  of  changes  in  the  two  natural 
and  audible  sounds, — as  alterations  in  their  seatj  extent,  inten- 
sity, rhythm,  and  tone  ;  and  there  are  morbid  sounds  or  murmurs, 
such  as  those  of  blowing  and  of  friction,  which  accompany 
changes  both  in  the  functions  and  in  the  structures  of  the  heart. 

With  regard  to  the  seat  of  the  sounds,  it  sometimes  happens 
that  the  position  of  the  heart  is  altered  from  changes  in  the  form 
of  the  adjacent  viscera,  or  that  its  bulk  is  altered,  by  which 
changes  there  is  an  alteration  in  the  seat  of  the  sounds. 

In  extent  the  sounds  may  be  circumscribed  and  limited  to  the 
prascordial  region ;  or  they  may  be  recognised  over  more  or  less 
of  the  thorax.  When  the  walls  of  the  heart  have  become  thinner 
and  softer  than  natural,  and  when  the  muscular  portion  of  the 
heart  has  lost  its  power,  the  sounds  are  extremely  feeble,  and 
sometimes  become  almost  inaudible.  But  when  the  heart's 
vigour  is  increased,  which  takes  place  from  a  violent  muscular 
exertion  or  moral  excitement,  there  is  then  a  corresponding  in- 
crease in  the  extent  to  which  the  sounds  are  heard ;  and  like- 
wise when,  from  any  mechanical  impediment  to  the  passage  of 
the  blood  through  the  cavities  of  the  heart,  the  sounds  are  recog- 
nised over  a  larger  extent  of  the  thorax. 

The  diminution  and  the  increase  in  the  intensity  of  the  sounds, 
and  the  extent  to  which  they  are  heard,  correspond  exactly ;  so 
that,  whilst  in  some  states  of  the  heart  the  sounds  are  so  feeble 
as  not  to  be  audible,  in  other  examples  of  disease  the  heart  beats 
with  such  force  that  they  are  heard  over  the  whole  chest,  and 
are  so  intense,  as  even  to  be  perceptible  to  an  observer.  The 
sounds,  too,  become  louder  and  clearer  when  the  parictes  are 
thinnest,  and  the  cavities  of  the  heart  are  preternaturally  dilated  ; 
the  fluid  blood  being  a  much  better  conductor  of  the  sound  than 
the  solid  walls  of  the  ventricles. 

In  their  regularity  the  sounds  are  often  changed,  and  these 
changes  accord  with  those  which  are  characteristic  of  the  inter- 
mittent pulse;  in  the  same  manner  as  tlie  beats  of  the  heart,  by 
varying  in  tlieir  force,  are  not  always  sufiiciently  strong  to  cause 


Changes  in 
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a  corresponding  pulsation  in  the  radial  artery,  we  find  also  that  Chap.xxiv. 
the  sounds  are  not  always  perceptible. 

Hence,  from  the  same  causes,  we  have  irregularities  in  both 
the  cardiac  and  radial  pulse,  as  also  changes  in  the  order  and  in 
the  duration  of  the  sounds  :  all  which  are  generally  produced  by 
structural  changes  in  the  apparatus  of  the  central  organ. 

In  numher  the  sounds  of  the  heart  also  vary.     In  some  dis-  JjJ^rnmnber 
eases,  only  one  of  the  sounds   can   be  recognised.     This  may 
arise  either  from  the  first  sound  being  so  much  prolonged,  or  so 
changed,  as  to  obscure  the  second,  or  from  the  second  sound 
being  so  feeble  as  not  to  be  distinguishable. 

In  diseases,  as  those  where  there  is  a  contraction  of  the  auri- 
culo-ventricular  orifices,  new  sounds  are  superadded ;  so  that,  in 
some  instances,  there  are  three  or  four  distinct  sounds  which  have 
been  discriminated,  at  each  beat  of  the  heart.  BouiUaud. 

As  the  varieties  of  the  sounds  are  caused  by  changes  in  the  Changes  in 

•^  °       ^  their  tone. 

currents  of  the  blood,  we  naturally  expect  to  find  that  their  tone 
will  also  be  variously  modified,  just  as  the  tone  of  the  sounds  of 
the  respiratory  organs  is  altered  by  changes  in  the  velocity  of 
the  currents  of  the  air,  when  passing  through  the  bronchi, 
trachea,  and  larynx. 

In  diseases  of  the  heart  the  sounds  are  sometimes  sharper^  or 
sometimes  duller^  than  natural.  In  estimating  these  differences, 
it  is  necessary  to  consider,  whether  the  sound  be  conveyed  to  the 
organ  of  hearing  by  a  wooden  or  by  a  metallic  instrument,  or  by 
the  naked  ear,  as  the  tone  is  different  in  each  ;  for,  if  the  sound 
be  conducted  by  an  instrument  which  doubles  the  velocity  of 
the  sound,  the  tone  will  then  be  one  octave  higher. 

There  is  no  more  important  point  of  consideration  than  the  Accordance 
accordance  in  the  cardiac  and  arterial  pulses,  in  the  impulse,  bean's  inl- 
and in  the  sounds  of  the  heart.  souSg!^ 

In  one  class  of  cases,  as  in  inflammatory  diseases,  we  find  that 
there  is  a  correspondence  or  unity  in  all  these  four  symptoms — 
the  vigour  and  frequency  of  both  the  cardiac  and  arterial  pulse 
being  increased,  as  well  as  the  intensity  of  the  impulse  and  of 
the  sounds. 

In  another  class  of  cases,  the  changes  in  these  signs  by  no 
means  correspond.  Thus,  where  there  is  a  mechanical  obstruc- 
tion to  the  transit  of  the  blood  within  the  heart,  the  impulse  may 
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Sounds  of 
blowing. 


Chap.  XXIV.  then  be  increased,  and  the  vigour  of  the  arterial  pulse  diminished. 
When  there  is  an  obstruction  through  the  aortic  valves,  the  im- 
pulse may  be  feeble  and  the  sounds  louder. 
Sounds  per-  There  are,  likewise,  sounds  of  the  heart  which  have  been  heard 
pSient!  ^  ^  by  the  patients  themselves.  In  a  case  of  diseased  mitral  valve, 
the  patient  was  annoyed,  at  night,  when  in  bed,  by  a  sound 
which  he  supposed  to  be  a  dog  barking  at  a  neighbouring  farm- 
house. 

The  bellows  sound,  or  that  of  blowing^  under  which  term  a 
variety  of  modifications  of  the  sounds  have  been  comprehended, 
such  as  sawing,  filing,  grating,  whizzing,  and  whistling,  is  the 
most  frequent.  These  various  sounds  arise  from  the  infinite 
variety  of  the  currents  of  the  blood  in  its  passage  through  the 
heart's  cavities,  in  consequence  of  disease  of  the  valves  or  of 
different  portions  of  the  interior  membrane  of  the  heart. 

We  must  not,  however,  conclude  that  these  sounds  are  only 
to  be  heard  when  there  is  an  obstruction  in  the  valvular  appara- 
tus ;  neither  must  we  conclude  that  such  an  obstruction  is  always 
accompanied  by  such  sounds.  These  sounds  are  often  met  with 
not  only  when  there  are  no  diseased  changes  in  the  structure  of 
the  heart,  but  when  changes  have  taken  place  in  the  quantity  or 
in  the  quality  of  the  blood,  as  in  cases  where  there  has  been  a 
profuse  haemorrhage,  in  chlorosis,  in  jaundice,  and  in  rheumatism. 
On  the  other  hand,  obstructions  to  the  blood's  currents,  from 
structural  changes  of  the  heart,  have  been  found  after  death, 
though  no  morbid  sounds  had  been  detected  during  life. 

There  are  sounds,  which  are  formed  externally  to  the  heart, 
which  are  supposed  to  be  caused  by  changes  in  the  structure  of 
the  pericardium.  To  distinguish  these  from  those  of  blowing,  or 
from  those  produced  by  changes  in  the  blood's  currents,  they 
have  been  denominated  the  sounds  oi friction. 

The  office  of  the  pericardium  being  not  only  by  its  connexion 
with  the  mediastinum  and  the  diaphragm,  to  suspend  the  heart 
and  prevent  its  displacement  during  its  unceasing  movements, 
but  also  to  facilitate  its  motions  upon  the  adjacent  parts  by  its 
smooth  and  moistened  surfaces,  whenever  it  undergoes  any 
change,  such  as  frequently  liappcns  from  the  eftusion  of  lymph 
upon  its  surface  or  its  ossification,  the  friction  of  the  two  rugged 
or  luiequal  surfaces  against  one  another  has  been  supposed  to 
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create   sounds,  as   rustling,   crackling,  rasping,   or  emitting  acHAP.xxiv. 
sound  like  that  produced  by  new  leather. 

In  concludins:  these  observations  on  the  sounds  of  the  heart,  subject  con- 

.      .  .  ,  .     eluded. 

I  may  repeat  that,  as  within  the  sac  of  a  true  aneurism  there  is 
a  distinct  whizzing  noise,  produced  by  the  blood's  stream  pass- 
ing from  the  canal  of  the  artery  into  the  aneurismal  sac ;  and  as 
that  sound  is  changed  in  the  varicose  aneurism,  where  there  are 
two  distinct  streams  of  blood,  one  passing  into  the  aneurismal  sac, 
and  the  other  passing  from  the  sac  into  the  vein,  it,  therefore, 
appears  to  me  legitimate  to  conclude,  that  both  the  natural  and 
the  diseased  sounds  of  the  heart  may  all  be  referable  to  parti- 
cular changes  either  in  the  heart's  structure  or  functions,  and 
by  which  alterations  are  produced  in  the  currents  of  the  blood. 

Admitting  that  one  of  the  audible  sounds  of  the  heart  is  pro- 
duced by  the  current  of  the  blood  passing  from  the  auricles  into 
the  ventricles,  and  the  other  sound  by  the  stream  passing  from  the 
ventricles  into  the  great  arterial  trunks,  these  being  probably 
the  two  largest  and  most  rapid  streams  within  the  heart,  how 
varied  must  these  sounds  be,  when  only  a  portion  of  the  appara- 
tus, and  how  much  more  varied  will  they  not  be,  when  several 
portions  of  the  complicated  forms  of  the  heart's  cavities  are 
changed  by  disease  !  Under  such  circumstances  we  cannot  well 
suppose  that  the  multiplied  currents  of  the  blood  should  produce 
sounds  each  of  which  can  be  distinguished  by  the  human  ear. 

As  to  the  absurd  theories  which  pretend  to  explain  the  causes  Unphiio- 
of  the  sounds  of  the  heart,  I  must  refer  the  reader  to  the  works  theoS  of 
which  have  been  published  upon  that  subject,  where   he  will  JjJe  sounS."^ 
find  that  "  the  results  of  physiological  inquiries  have  not  been 
in  proportion  to  the  number  of  authors  who  have  written  upon 
the  subject ;  on  the  contrary,  you  are  disturbed  by  contradic- 
tions of  the  most  glaring  nature,  or  bewildered  between  a  mass  of 
theories  and  explanations  which  have  no  existence  but  in  the 
minds  of  the  inventors."     T  may  also  quote  the  result  of  the  Magendie. 
patient  investigations  of  Barth  and  Eoger,  and  refer  to  their 
works  for  a  lengthened  account  of  the  absurd  theories  that  have 
been  set  forth.     "  So  many  works  have  been  published  on  this  Parth  and 
subiect  that  science  is  really  encumbered  by  them,  and  through  Avsctaiaiion. 

.  J  I  <->      Translated  by 

the  mist  of  opposite  theories  and  contradictory  facts  the  observer  Ncwbigging. 
is  scarcely  regaled  by  a  single  beam  of  truth." 
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Chap  xxiY.  Tliis  appears  to  me  a  fit  opportunity  to  cautiou  tlieyomiger 
members  of  the  medical  profession  against  the  practice  of  endea- 
vouring to  explain  the  phenomena  of  the  human  economy  by 
making  experiments  on  living  animals.  The  opinions  and  senti- 
ments which  I  entertain  upon  this  subject  have  been  so  well 
expressed  by  Macilwain,  in  his  eloquent  address  to  the  "  Society 
for  Preventing  Cruelty  to  Animals,"  that  I  am  induced  to  quote 
his  own  words  : — 

"  Many  medical  men  already  view  vivisection,  as  a  mode  of 
physiological  inquiry,  with  distrust ;  many  are  already  convinced 
that  it  is  useless  and  fallacious ;  I  would  fain  believe  that  all 
view  it  as  a  plague-spot  on  a  beautiful  science  which,  in  its  most 
amiable  and  useful  applications  to  their  brother  men,  may  be 
regarded  as  especially  their  own."  And  again  he  adds  : — "  The 
progress  of  science  holds  out  little  promise  from  any  elaborate 
^  torturing  of  nature,'  much  less  by  that  of  sentient  beings,  since 
the  most  profound  discoveries  hitherto  achieved  have  not  resulted 
from  the  invention  of  artificial  or  even  new  facts,  but  from  a 
careful  study  of  the  true  relations  of  those  which  have  always 
been  matters  of  daily  and  familiar  occurrence."^ 


The  Use  and  Abuse  of  the  Stethoscope. 

The  sounds  The  souuds  of  the  heart  may  be  discriminated  either  by  placing 
ceivecTby  the  ^^^  external  ear  on  the  solid  walls  of  the  chest,  or  by  the  inter- 
stethoscope,  ycntion  of  the  stethoscope^  an  instrument  employed  by  Laennec, 
for  the  purpose  of  conveying  to  the  ear  the  sounds  of  the  heart, 
or  the  naked  But,  howcvcr  Well  adapted  the  stethoscope  may  be  to  some 
observers  for  distinguishing  the  sounds,  others  prefer  the  naked 
ear  placed  directly  upon  the  chest.  The  contact  of  the  extre- 
mity of  the  stethoscope  is  irksome  to  the  ear  of  some  people,  and 
confuses  the  organ.  The  formality  of  making  use  of  such  an 
instrument  often  alarms  the  patient — a  circumstance  which  ought 
on  all  occasions  to  be  avoided,  especially  with  those  who  are 
suspected  to  have  a  disease  of  the  heart.  The  stethoscope, 
however,  may  be  applicable  to  the  examination  of  the  chests  of 
women,  and  of  patients  in  public  hospitals,  and  likewise  of  those 

1  Remarks  on  Viviseiiion,  Sic.  &c.  &c.     By  Gooi-j,'e  Macilwain,  Esq.     1847. 


ear, 
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classes  of  society  where  due  attention   is  not  always  paid  to  Ghap.xxiv. 
personal  cleanliness. 

In  regard  to  the  construction  of  the  stethoscope,  I  may  briefly  orLa^ntcT 
notice,  that  an  instrument  made  of  a  hollow  wooden  cylinder,  stethoscope. 
with  a  column  of  air  admitted  through  it,  such  as  was  recom- 
mended by  Laennec,  is  not  calculated  to  fulfil  the  purpose  for 
which  it  is  intended.  Acoustic  experiments  have  shown  that 
wood  is  not  a  good  conductor  of  sound  ;  and  a  column  of  air  is  a 
much  worse  conductor  than  wood  :  therefore,  the  supposed  con- 
densation of  the  air,  and  the  increased  intensity  of  the  sound 
produced  by  the  trumpet-shaped  mouth  of  Laennec's  instrument 
are  fallacious.  A  stethoscope  made  of  solid  wood  is,  therefore, 
preferable  to  the  hollow  instrument. 

But  if  it  be  as  desirable  to  increase  the  intensity  of  a  sound,  as  ^^^'  *5!  ^® 

remeaieu. 

it  is  to  increase  the  bulk  of  an  object  by  viewing  it  through  a  lens, 
this  may  be  accomplished  by  making  the  instrument  of  a  material 
known  to  be  a  good  conductor  of  sound,  such  as  cast-iron,  steel, 
copper,  or  silver.-^ 

Such  an  instrument  is  surely  preferable  to  the  practice  which 
has  been  recommended  of  employing  artificial  means  to  increase 
the  action  of  the  heart  itself.  "  Those  who  are  suspected  to  have 
an  affection  of  the  heart  are  directed  to  walk  rapidly,  or  to  go 
quickly  up  stairs,  by  which  they  accelerate  the  circulation,  and 
thus  exaggerate,  if  not  develop,  phenomena  which  would  have 
escaped  notice,  or  would  not  otherwise  have  existed."  Newbigging. 

The  iron  stethoscope  should  consist  of  a  solid  iron  stem,  three- 
quarters  of  an  inch  in  diameter,   and  six  or  eight  inches  in 


Fig.  2G. 
Fig.  26. 


length,  one  end  of  which  is  to  be  rounded  off  and  made  slightly 
conical  or  "  nipple-shaped,"  so  as  to  rest  only  upon  the  edge  of 

1  "  Iron  convoys  sound   seventeen  times        the  best  materials  for  the  tubular  convey- 
faster  than   air  '—"  Gutta-percha  is  one  of        ance  of  .sound."— Hog u. 
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CH.vr.xxiv.  the  external  meatus,  wliilst  its  other  extremity  is  expanded  so 
"  as  to  cover  a  surface  of  the  chest  of  an  inch  and  a  half.  The 
elastic  nature  of  the  iron  enables  it  not  only  to  convey  a  current 
of  sound,  but  to  increase  its  intensity — a  physical  fact  familiarly 
known  in  the  practice  of  ascertaining  the  boiling  of  water  in  a 
kettle  by  applying  one  end  of  an  iron  rod  or  a  poker  to  the 
kettle  and  the  other  to  the  external  ear ;  and  also  from  the 
common  experiment  of  suspending  by  a  cord,  a  poker,  or  iron  rod, 
which  is  placed  in  contact  with  the  ear,  when  the  rod  is  struck 
•  with  a  piece  of  metal,  the  slightest  blow  produces  a  sound  of 
almost  incredible  intensity. 

So  much  has  been  said,  both  in  favour  and  condemnatory  of 
auscultation,  that  to  determine  the  real  value  of  the  physical 
means  of  exploring  the  diseases  of  the  heart  is  a  matter  of  grave 
importance. 

It  is  impossible  to  discuss  with  candour  this  subject  without 
displeasing,  more  or  less,  either  its  advocates  or  its  opponents ; 
it  would  be  just  as  difficult  to  find  out  the  unsuccessful  result  of 
auscultation  as  of  the  good  and  hurtful  effects  of  many  medicines, 
or  of  the  true  result  of  surgical  operations. 

The  most  impartial  mode  of  deciding  this  question  is  to  em- 
brace opportunities  of  watching  the  results  of  the  diagnosis  made 
by  those  who  do  and  by  those  who  do  not  rely  on  auscultation. 
It  would  be  unjust  to  take  our  own  experience  alone,  for  there 
cannot  be  a  doubt  but  that  all  have  not  the  same  power  of  dis- 
criminating the  sounds  of  the  heart  in  all  their  different  phases. 
By  practice  the  sense  of  hearing  may,  no  doubt,  be  greatly 
improved  ;  but  I  am  well  persuaded  that,  as  the  eye  in  many 
persons  can  by  no  tuition  be  improved  in  its  power  of  discrimi- 
nating the  nicer  varieties  in  form  and  in  colour,  so  it  is  with  the 
ear ;  as  there  are  many  who  cannot  distinguish  the  sligliter 
differences  in  the  intensity  of  sounds,  and  who  are  also  quite 
incapable  of  perceiving  the  differences  of  tones,  from  the  want  of 
a  musical  ear. 

From  the  numerous  observations  which  I  have  been  enabled 
to  make  on  the  opinions  and  practice  of  others,  I  must  confess 
that  very  many  instances  of  serious  mistakes  have  arisen  from 
confiding  solely  to  a  stethoscopic  examination.  Having  been 
engaged  in  the  practice  of  my  profession,  long  before  ausculta- 
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tion  was  employed,  I  am  bound  to  say,  that  whatever  advan-  chap.xxiv 
tages  may  be  derived  from  auscultation,  when  judiciously  resorted 
to,  and  combined  with  a  careful  inquiry  into  all  the  assemblages 
of  the  general  symptoms,  yet  that,  in  consequence  of  most  of 
those  who  profess  to  have  acquired  dexterity  in  using  it,  neglect- 
ing to  investigate  the  physiological  symptoms,  more  errors  in 
diagnosis  have  come  within  my  own  knowledge  than  in  former 
times  were  committed  by  those  whose  attention  was  solely 
directed  both  to  the  local  and  to  the  general  symptoms. 

I  have  also  had  many  opportunities  of  testing  the  accuracy  of 
stethoscopic  investigations  after  the  disease  had  terminated.  I 
must  confess  that  I  have  become  acquainted  with  many,  I  may 
truly  say  very  many,  serious  mistakes.  Above  all,  opinions  so 
perfectly  opposite,  have  been  given  in  cases  of  organic  changes  of 
the  heart,  by  those  who  were  well  accustomed  to  the  use  of  the 
stethoscope,  that  I  have  come  to  the  conclusion  that  its  practical 
utility  is  very  limited ;  that  the  information  derived  from  it 
ought  to  be  received  with  much  caution ;  and,  above  all,  that 
such  information,  in  place  of  superseding,  ought  merely  to  be 
superadded  to  that  which  is  to  be  acquired  by  a  careful  exami- 
nation of  the  physiological  symptoms  and  the  history  of  the 
disease. 

The  objections  to  stethoscopic  investigations  may  be  greatly 
removed  by  considering  the  time  and  the  circumstances  under 
which  they  are  made  ;  and  in  order  to  avoid  any  erroneous  im- 
pressions which  may  arise  from  them,  it  is  judicious  in  every 
case,  first,  carefully  to  examine  all  the  physiological  symptoms, 
and  also  to  acquire  an  accurate  knowledge  of  the  origin  and 
progress  of  the  disease.  Whatever  auscultation  may  afterwards 
reveal  may  then  be  duly  appreciated  ;  and,  if  we  are  previously 
satisfied  with  the  accuracy  of  the  diagnosis  and  of  the  principles 
of  treatment  that  ought  to  be  adopted,  no  stethoscopic  informa- 
tion that  can  be  afterwards  obtained,  even  if  not  useful  in  con- 
firming that  opinion,  can  be  prejudicial  in  the  treatment  of  the 
case. 

Notwithstanding  all  that  may  be  said  against  auscultation,  we 
ought  not,  therefore,  to  disregard  the  utility  of  the  information 
to  be  derived  from  it.  It  is  true,  that  it  may  be  of  little  practical 
advantage  to  know,  in  the  advanced  stage  of  disease  of  the 

T 


290  ANATOMICAL  SYMPTOMS  OF 

Chap. XXIV.  heart,  whether  the  valves  of  the  auriculo-ventricular,  or  that  the 
aortic  orifice,  or  both,  be  changed  ;  or  whether  the  pericardium 
or  endocardium,  or  both  these  membranes,  be  involved  in  a  case 
of  rheumatic  or  of  arthritic  inflammation.  It  may  be  said  that 
there  is  no  more  advantage  to  be  derived  from  such  information, 
than  would  be  obtained  for  the  treatment  of  an  inflammation  of 
the  internal  ear,  from  being  able  to  detect  whether  that  inflam- 
mation existed  in  the  vestibule,  in  the  semicircular  canals,  or  in 
the  cochlea.  It  is,  however,  of  vast  consequence  to  ascertain  the 
changes  in  the  sounds  and  in  the  impulse  of  the  heart,  by  which, 
along  with  the  physiological  symptoms,  we  can,  with  much 
certainty,  discriminate  functional  from  organic  diseases. 

The  observations  which  I  have  now  made  on  the  stethoscopic 
signs  of  diseases  of  the  heart  are  amply  confirmed  by  the  testi- 
mony of  many  distinguished  authors,  some  of  whom  have 
given  most  decided  opinions,  and  others  incontrovertible  evi- 
dence of  the  dilficulties  which  they  had  experienced  from  the 
ambiguous  language  which  they  have  employed  when  treating 
on  the  subject  of  diagnosis. 

In  the  Dictionary  of  Practical  Medicine^  the  learned  author, 
when  alluding  to  this  subject,  has  observed  that  "  no  partial  or 
empirical  views  should  l)e  entertained  ;  and  far  less  should  a 
charlatan-parade  of  examination  be  pursued,  to  the  neglect  of 
physiological  inquiry.  There  is  as  much  empiricism  at  the 
present  day  in  the  modes  of  investigating  diseases  as  in  those  of 
curing  them  ;  with  this  difference,  that  the  empiricism  of  the 
former  kind  is  much  more  ad  captandum  than  the  latter,  and 
generally  more  fussy,  and  often  more  offensive." 

I  may  likewise  add  the  testimony  of  one  highly  qualified 
to  appreciate  the  merits,  and  expose  the  fallacies  of  auscultation, 
and  who  was  one  of  its  earliest  advocates. 

"  Though  a  warm  advocate  for  ausculation,  I  am  aware  that, 
besides  the  injurious  and  absurd  affectation  of  pretending  to 
understand  it  by  some  who  are  really  particularly  ignorant  of  it, 
priudpiel)^  there  are  others  who  place  too  much  reliance  on  it  for  diagnosis. 


Mi'dit'htr. 


without  considering  the  collateral  constitutional  symptoms." 
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Chap.  XXIV. 

Symptoms  derived  from  the  Percussion  of  the  Chest. 
Thousfh  percussion,  as  a  means  of  diagnosis  in  diseases  of  the  '^^^  "^i^i'^y  ^^ 

°     -^  '  .  °  ^  percussion. 

chest,  had  not  been  methodically  resorted  to  until  Avenbrugger 
published  a  work  upon  the  subject,  and  not  till  its  utility  was 
brought  into  general  notice  in  France  by  Corvisart,  and  in  this 
country  by  a  translation  and  commentaries  by  Forbes,^  it  had 
nevertheless  been  frequently  employed,  and  often,  too,  for  the 
investigation  of  the  diseases  of  other  organs  besides  those  of  the 
chest,  and  had  always  been  considered  a  useful  auxiliary  for 
determining  the  nature  of  the  contents  of  tumours,  whether  solid 
or  fluid. 

"  Amongst  the  means  calculated  to  point  out  the  diseases  of 
the  central  organ  of  the  circulation,  we  ought  to  give  a  dis- 
tinguished place  to  the  percussion  of  the  chest.  This  method, 
of  which  I  have  made  a  successful  application  in  a  great  number 
of  cases,  has  afforded  me  great  assistance  in  practice  whenever 
I  was  desirous  of  being  assured  of  the  sound,  or  of  the  diseased 
state  of  the  organs  of  circulation.  Such,  indeed,  is  the  degree  of 
its  precision  that  often  I  have  been  able  to  determine  with  accu- 
racy, what  was  proved  by  the  inspection  of  the  body  after  death."  Corvisart. 

In  the  region  of  the  heart  the  sound  elicited  by  percussion  is 
a  dead  sound,  such  as  that  produced  on  a  fleshy  limb;  whereas 
all  the  other  portions  of  the  chest,  being  filled  with  air,  give  a 
hollow  sound. 

"  The  sound  elicited  by  percussion  from  the  healthy  chest  re- 
sembles the  stifled  sound  of  a  drum  covered  with  a  thick  woollen 

cloth."  Avenbrugger. 

As  was  observed,  when  speaking  of  the  necessity  of  tutoring 
the  organ  of  hearing  to  enable  us  to  distinguish  the  more  minute 
sounds,  the  same  tuition  is  necessary  to  enable  us  to  perceive 
the  different  sounds  which  are  elicited  by  percussion. 

"  Practice  alone  teaches  us  to  know  the  degree  of  resonance 
wh\ch  a  chest  denotes  in  which  the  organs  contained  in  it  have 
not  been  changed,  as  it  is  the  solidity  of  a  body  which  causes 
the  chest  not  to  resound.  But,  in  forming  an  opinion  of  the 
degree  of  the  resonance,  one  ought  to  be  careful  to  consider  the 

1  Onthe  Use  of  the  stethoscope  and  Percussion.  By  John  Forbes,  Esq.,  M.D.    London,  1821 
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chaf.  XXIV.  natural  thickness  of  the  integuments,  and  the  frequency  of  their 
infiltration,  as  these  may  prevent  the  resonance  when  there  is 

Corvisart.       no  othcr  causG  for  it." 

In  percussing  the  chest,  it  is  usual  to  place  one  hand  firmly 
on  the  chest,  and  by  tapping  the  back  of  it  with  the  points  of 
the  fingers  of  the  other  hand,  the  sound  is  readily  elicited  ;  or, 
in  place  of  the  hand,  a  solid  substance  may  be  employed ;  a 
piece  of  Indian-rubber,  about  an  inch  square  and  a  quarter  of 
an  inch  in  tliickness,  forms  one  of  the  best  plessimeters. 

The  advantage  derived  from  giving  a  blow  upon  a  large  and 
non-conducting  substance  is,  that  such  a  substance  retains  for  a 
more  lengthened  period  than  a  solid  or  very  dense  substance, 
such  as  ivory  would  do,  the  impulse  given  by  the  blow. 


Wills. 


Increas'^d 
sensibility. 


Heartache. 


Symptoms  elicited  by  Touch, 

An  increase  of  sensibility  is  an  indication  of  a  disorder  of  the 
heart,  which  ought  not  to  be  disregarded.  I  have  frequently 
found  persons  who  were  suffering  from  all  the  symptoms  of  con- 
gestion in  the  heart  complain  of  more  or  less  tenderness  on 
pressure  upon  the  cardiac  region  ;  the  feeling  of  uneasiness  or 
pain  thus  created,  is  often  accompanied  by  a  sob  and  a  difficulty 
in  breathing. 

Heartache,  like  heart-sickness,  is  a  common  but  a  perfectly 
correct  expression ;  and  those  who  have  had  the  heart  much 
excited  from  affliction  often  have  a  fixed  pain,  as  well  as  an 
increased  uneasiness  from  pressure,  in  the  cardiac  region. 

In  inflammatory  affections  of  the  chest,  the  degree  of  the  in- 
flammation is  usually  tested  by  the  pain  produced  by  a  full  in- 
spiration, or  by  the  effect  of  coughing ;  the  pain  in  such  cases 
being  caused  by  moving  and  altering  the  position  of  the  diseased 
parts.  If  the  inspirations  be  very  limited,  as  in  pulmo-cardiac 
congestion,  and  the  patient  be  unable  to  distend  the  chest,  the 
eflbrt  does  not  create  local  pain,  but  there  is  merely  an  inability 
to  expand  the  lungs  fully  from  the  inordinate  congestion  of  the 
pulmonary  vessels. 
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Chap.XXIV. 

Symptoms  derived  from  Differences  in  the  Form  of  the  Chest. 

The  form  of  the  chest  deserves  great  attention  in  the  dia- 
gnosis of  affections  of  the  heart.  It  is  a  general  remark,  that 
those  who  have  diseased  lungs,  or  who  are  predisposed  to  pulmo- 
nary affections  have  the  capacity  of  the  thorax  small.  Now,  I 
have  almost  invariably  observed  that  it  is  precisely  the  reverse 
in  those  who  have  disordered  hearts  ;  and  if  I  could  venture  to 
lay  down  any  general  rule  on  this  point,  I  should  say  that  in 
those  who  are  affected  with,  or  who  are  predisposed  to  diseases 
of  the  heart,  the  chest  is  generally  full  and  well  developed. 

Symptoms  derived  from  Changes  of  Posture. 

"  All  the  positions  which  patients  attacked  with  organic 
affections  of  the  heart  can  take  in  bed  are  not  equally  favour- 
able to  respiration.  It  is  indifferent  to  him  whether  he  lie  on 
the  left  or  the  right  side  ;  most  usually  he  can  respire  with  least 
difficulty  whilst  sitting ;  he  inclines  the  body  backwards,  and 
bends  the  trunk  so  as  to  throw  the  anterior  part  of  the  chest 
forward.  It  is  in  consequence  of  this  forced  attitude  that  he 
experiences  a  relief  to  enable  him  to  sleep.  This  position,  how- 
ever, is  not  the  only  one  which  is  favourable  to  respiration  ;  and 
often  the  individual  affected  with  a  similar  disease  takes  a  posi- 
tion almost  the  reverse,  which  is  no  less  favourable  to  him  ;  he 
rests  inclined  forwards,  the  abdomen  in  contact  with  the  thighs, 
and  the  chest  close  to  the  knees.  I  have  seen  patients  preserve 
this  position  for  many  successive  days,  because  it  is  one  which 
renders  their  condition  supportable."  Corvisart. 
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CHAPTER  XXV. 

THE  DIAGNOSIS  OF  THE  DISEASES  OF  THE  HEART. 

General  observations ;  the  physiological  symptoms  are  common  to  the  dis- 
eases of  several  organs  ;  the  anatomical  symptoms  appertain  to  the  diseases 
of  the  heart  alone  ;  importance  of  a  knowledge  of  the  history  of  diseases; 
and  of  their  first  symptoms ;  and  in  the  different  classes  of  society;  the 
effect  of  medicines  to  he  discriminated  from  symptoms;  diagnostic  symp- 
toms derived  from  the  diseases  of  the  cerebrospinal  system;  diagnostic 
symptoms  derived  from  the  diseases  of  the  respiratory  system ;  symptoms 
common  to  these  systems  and  the  heart;  both  systems  frequently  impli- 
cated;  these  combinations  enumerated;  diagnostic  symptoms  derivedfrom 
the  diseases  of  digestive  system;  diagnostic  symptoms  derived  from  the 
diseases  of  the  vascular  system  ;  diagnosis  of  aneurism  at  the  root  of  the 
aorta  and  its  large  vessels ;  diagnosis  of  the  venous  system;  anatomical 
symptoms. 


The  import-        The  diagiiosis  of  diseases  may  be  considered  as  the  stepping- 
gnosiH.  stone  to  their  treatment.     The  common  remark,  that  "  if  a  dis- 

ease be  accurately  discriminated,  it  may  be  considered  as  half 
cured,"  is  perfectly  correct.  When  the  whole  assemblage  of 
symptoms  have  been  strictly  analysed — the  condition  of  the  dif- 
ferent systems  of  the  economy  distinctly  made  out — the  symptoms 
which  belong  to  the  primary  disease  discriminated  from  those  of 
other  systems  which  are  affected — the  history  of  the  disease 
ascertained, — then,  and  not  until  then,  may  the  remedial  means 
be  selected,  and  with  confidence  administered. 

Although  I  have  enumerated  and  endeavoured  to  explain 
various  symptoms,  both  anatomical  and  physiological — local  and 
thise^^of  otller  gcucral,  which  accompany  disorders  of  the  heart,  it  must  not, 
organs;  howcvcr,  be  coucluded  that  all  these  symptoms  appertain  to  the 
heart's  diseases  alone,  or  that  all  of  them  belong  to  any  one  of 
its  diseases.  By  an  examination  of  the  general  or  pliysiological 
symptoms,  we  shall  find  that  many  of  these  symptoms  are  com- 


The  dise.a'ica 
of  the  heart 
to  be  diHtin- 
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mon  to  diseases  of  other  organs  as  well  as  to  those  of  the  heart ;  Chap.  xxv. 
neither  can  it  be  supposed,  that,  in  the  extensive  catalogue  of  and  from  one 
the  anatomical  symptoms,  all  of  them  are  manifested  in  each  of  *'^^^®^- 
the  heart's  maladies.     It  is,  therefore,  necessary,  in  treating  of 
the  diagnosis  of  these  diseases,  not  only  to  discriminate  them 
from  those  of  other  organs,  but  also  to  distinguish  them  from 
each  other.     Hence  the  difficulties  as  well  as  the  importance  of 
their  diagnosis. 

In  considering  this  subject,  let  us  first  inquire  into  those 
symptoms  by  which  the  diseases  of  the  heart  may  be  distin- 
guished from  the  diseases  of  other  organs  and  systems  of  the 
economy  ;  and  afterwards  investigate  those  symptoms,  by  which 
the  particular  diseases  of  the  heart  may  be  distinguished  from 
each  other. 

To  be  able  to  discriminate  the  diseases  of  the  heart  from  those 
of  other  organs,  it  is  requisite  that  we  should  not  only  possess  a 
comprehensive  knowledge  of  their  anatomical  and  physiological 
symptoms ;  but  that  we  should  also  be  well  acquainted  with  the 
symptoms  of  the  diseases  of  all  the  other  systems  of  the  economy. 
As  these  symptoms  are  derived  from  the  different  systems,  in 
consequence  of  some  change  in  the  supply  of  their  blood,  it  will 
happen  that,  in  the  idiopathic  affections  of  these  systems,  the 
functions  of  the  heart  will  be  more  or  less  influenced.  Conse- 
quently, the  physiological  symptoms  derived  from  the  different 
systems  will  likewise  be  met  with,  independently  of  any  disease 
of  the  heart. 

We  may  readily  conceive,  that  if  one  portion  of  the  struc- 
ture of  the  heart  be  changed,  the  functions  of  that  part  alone 
will  not  be  affected,  but  that  the  functions  of  all  the  others  will  be 
more  or  less  deranged.  Hence  arise  the  numerous  complications 
of  the  symptoms  of  the  diseases  of  the  heart,  the  difficulty,  in- 
deed sometimes  the  impossibility,  of  accurately  distinguishing 
them  from  each  other,  especially  in  their  advanced  stages,  when 
morbid  alterations  have  taken  place  in  several  portions  of  the 
heart's  tissues. 

In  order  to  form  a  correct  diagnosis  of  the  diseases  of  the 
heart,  it  is  therefore  prudent  never  to  presume  to  give  an 
opinion  in  any  case  from  examining  the  heart  alone,  or  from  the 
symptoms  which  may  be   indicated   by  the  disturbance  of  any 
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Chap.  XXV.  particular  organ  or  system  of  organs  ;  but  always  to  investigate 
in  succession  all  the  systems  of  the  economy,  as  well  as  the  local 
or  anatomical  symptoms,  and  to  view  the  assemblage  of  symp- 
toms as  one  whole. 

A  knowledge       There  is  nothing  that  enables  us  better  to  form  a  correct 

of  diseases  diaguosis  than  the  history  of  the  disease  :  when  acquainted 
with  the  first  symptoms,  tracing  their  progress,  and  the  gradual 
implication  of  other  organs,  we  can  then,  in  most  instances,  dis- 
cover the  organ  that  has  been  primarily  affected. 

Next  in  importance  to  discriminating  the  diseases  of  the  heart 
from  those  of  other  organs,  is  to  be  able  to  distinguish  its  particular 
diseases  from  each  other ;  this  can  only  be  successfully  accom- 
plished by  a  familiar  acquaintance  with  the  phenomena  and  causes 
of  each  disease. 

And  to  de-         ^\^q  advanta2:es  which  may  be  derived  from  detectinsr  disease 

tect  the  tirst     .        .  .  °  *'    .  .  ° 

symptoms  of  in  its  carlicst  stage,  and  at  this  period  to  be  enabled  to  employ 
the  proper  curative  means,  is  a  matter  of  great  importance  in 
the  practice  of  the  healing  art.  The  most  serious  diseases 
usually  commence  with  no  very  alarming  symptoms,  and  are 
attended  with  little  suffering ;  and  yet  these  early  symptoms 
may  be  quite  as  characteristic  of  the  disease  as  those  which 
are  manifested  after  it  is  far  advanced. 
And  to  dis-  Ncxt  to  the  advantages  of  distinguishing  diseases  at  an  early 
the  pecuHari-  pcriod  of  their.progrcss,  is  the  being  able  to  discriminate  the  pecu- 
ties  of  each     jiaritics  of  each  case  ;  for  it  is  with  the  heart,  as  with  all  other 


case. 


organs,  that  two  examples  of  the  same  disease  are  seldom  met 
with  which  are  in  every  respect  similar. 

'*  Indeed,  every  physician  sees  some  difficulties  in  almost  every 
case  that  comes  under  his  care  ;  and  the  superiority  of  one  prac- 
titioner over  another  consists  in  his  power  of  discriminating,  with 
Barlow,  Ed.    morc  or  less  accuracy,  the  peculiarities  of  each  case,   and  of 

Med.  and  Ch.  .  .  .  ... 

Journal.        adapting  his  remedies  to  each  individual." 

The  differ-  It  is  also  csscutial,   wheu  investigating  the  diseases  of  the 

heart's"di8^-^    heart,  and  comparing  the  writings  of  diiferent  authors,  care- 
fe^e^nt'chiRscs  ^^^^^^  ^^  cousidcr  the  class,  habits,  and  pursuits  of  those  persons 
of  people.       on  whom  tlie  observations  have  been   made,  as  there  is  often  a 
very  great  difference  in  the  general  cliaracter  of  the  same  disease 
in  different  persons,  as  well  as  in  different  classes  of  the  com- 
munity.    If  one  class  of  our  fellow-beings  are  deprived,  not  only 
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of  the  luxuries,  but  even  of  the  comforts  of  life,  they  are  exempt  chap  xxv. 
from  many  of  the  ailments  to  which  the  wealthy  and  luxurious, 
and  also  those  whose  occupation  exposes  them  to  much  mental 
excitement,  are  subject.  In  hospitals,  and  amongst  the  poorer 
classes  of  society,  diseases  of  the  heart  seldom  come  under  obser- 
vation, until  they  have  arrived  at  an  advanced  stage  ;  and  there 
are  some  of  its  disorders  which  one  seldom  meets  with  in  those 
institutions. 

However  numerous  may  have  been  the  errors,  and  how  little  Minute  dia- 

2I10S1S  how 

may  be  the  practical  benefit  which  has  hitherto  resulted  from  to  be  appre- 
attempting  a  minute  diagnosis  of  the  morbid  changes  of  the  par- 
ticular portions  of  the  heart's  structure,  yet  many  facts  which 
now  appear  isolated  and  unimportant,  may  at  some  future  period 
be  linked  together  and  materially  advance  the  progress  of  the 
healing  art.  "  The  history  of  every  science  shows,  that,  gene- 
rally speaking,  every  addition  of  knowledge  has  been  an  in- 
crease of  power;  and  innumerable  discoveries  could  be  men- 
tioned which,  at  the  time  they  were  made,  seemed  of  no  value, 
but  which  eventually  proved  of  the  greatest  importance."  Forbes. 

There  is  no  better  evidence  of  there  being  a  primary  disease 
existing  in  the  heart,  than  the  absence  of  all  symptoms  of  disease 
in  the  digestive,  respiratory,  and  nervous  systems.  When,  there- 
fore, we  find,  in  any  case,  that  the  functions  of  the  heart  are  dis- 
turbed, and  that  there  is  no  derangement  in  any  of  the  other 
organs,  the  existence  of  some  organic  affection  of  the  heart  may 
then  be  suspected. 

But  whenever  there  is  any  doubt  as  to  the  existence  of  organic  The  diagnosis 

..  ,,  -r-i  1^"^  doubtful 

disease,  it  is  prudent  always  to  act  as  it  the  case  was  one  purely  cases, 
functional ;  for,  besides  the  influence  that  a  sanguine  opinion 
might  have  on  the  mind  of  the  sufferer,  it  gives  more  confidence 
in  adopting  any  system  of  treatment  calculated  to  relieve  the 
symptoms.  On  the  other  hand,  it  will  be  generally  found,  that 
whenever  organic  changes  in  the  heart  do  exist,  they  present 
some  marked  symptoms,  which  can  seldom  leave  a  doubt  of  their 
real  nature. 

The  permanency  and  the  periodicity  of  the  symptoms  are  im- 
portant diagnostic  characters.  In  disturbances  of  the  functions 
of  the  heart  from  changes  in  the  blood,  there  is  a  permanent 
change  in  the  circulation  ;  whereas  in  the  sympathetic  affections 
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Chap.  XXV.  of  the  heart  the  symptoms  vary  in  severity,  and  sometimes  alto- 

gether  subside  for  a  time. 
Effect.^  of  As  there  are  so  many  medicinal  substances  which  influence 

be  considered,  the  actiou  of  the  heart,  care  should  always  be  taken,  when  ex- 
amining its  diseases,  to  become  acquainted  with  the  treatment 
under  which  the  sufferer  may  be,  at  the  time  when  the  examina- 
tion is  made. 

"  The  appearance  or  aspect  of  a  disorder  often  varies  according 
to  the  different  methods  of  cure,  some  symptoms  being  rather 
occasioned  by  the  physician  than  by  the  disorder  itself :  so  that 
persons  labouring  under  the  same  illness  being  differently  treated 
have  different  symptoms.  And  hence,  unless  great  caution  be 
used  in  this  point,  our  notions  of  the  symptoms  of  diseases  must 
Sydenbam.     necessarily  be  very  loose  and  uncertain." 

Arrangement       In  Considering  the  diagnosis  of  diseases  of  the  heart,  I  will 

ject.    "         pursue  the  same  order  as  has  already  been  adopted  when  treating 

of  their  symptoms,  reviewing  in  succession  each  of  those  systems 

of  the  economy,  which  are  influenced  by  the  functions  of  the 

heart,  and  from  which  the  symptoms  are  derived. 

The  cerebrospinal  system. — We  have  seen  how  much  the 
cerebrO' spinal  system  is  influenced  by  disturbances  in  the  func- 
tions of  the  heart,  and  that  a  numerous  class  of  symptoms  in  the 
heart's  diseases  are  derived  from  the  consent  between  these  two 
organs.  But  we  also  find  that  similar  symptoms  may  arise  from 
diseases  of  other  organs,  as  well  as  from  those  of  the  heart. 

The  nervous  symptoms,  which  arise  from  a  disturbance  in  the 
action  of  the  heart,  must  be  carefully  distinguished  from  those 
symptoms  which  depend  on  a  primary  affection  of  the  cerebro- 
spinal system.  Indeed,  there  are  no  two  classes  of  diseases  more 
apt  to  be  mistaken  for  one  another ;  and  no  diseases  which 
require  more  opposite  systems  of  treatment. 
Disea-ses  of  With  the  organs  of  digestion  this  frequently  happens,  as  many 
the  digo.'<tiTe   Yj^Qpi^icl  scusations  iu  the  brain  and  spinal  cord  arise  from  dis- 


similar  orders  of  the  alimentary  canal,  which  appear  so  much  alike  in 

symptoms.  "  '  ^•  ^       ^   ^  ,. 

their  characters  to  those  caused  by  a  disturbed  heart,  that  their 

diagnosis  is  of  great  practical  value. 
Morbid  sen-        When  alluding  to  certain  morbid  sensations  in  the  head  caused 
Niuousinthe  ^^  ^  disturbance  in  the  heart,  I  mentioned  that  those  sensations 

ini<^ht  bo  produced  by  a  change  in  the  proportions  of  the  arterial 
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and  venous  blood  within  the  head ;  but,  in  estimating  these  chap.  xxv. 
sensations  in  the  head  as  diagnostic  symptoms  of  a  disordered 
heart,  they  must  be  carefully  distinguished  from  those  sensa- 
tions which  are  caused  either  by  some  primary  affection  of  the 
encephalon,  or,  what  is  far  more  frequent,  by  a  derangement  in 
the  digestive  organs. 

Watchfulness,  mental  irritability  and  aberration,  coma,  and  Watchfui- 
dreaming,  all  which  depend  upon  the  condition  of  the  cerebral  irritability, 
circulation,  and  accompany  disorders  of  the  heart,  may  also  arise 
either  from  morbid  changes  in  the  brain,  or  may  be  symptomatic 
of  diseases  of  the  digestive  organs.  The  dizziness,  the  swim- 
ming in  the  head,  the  difficulty  in  balancing  the  body,  the  ring- 
ing in  the  ears,  and  the  ocular  spectra,  all  which  I  have  pointed 
out  as  symptomatic  of  some  affection  of  the  heart,  have  also 
been  often  confounded  with  similar  symptoms  arising  from  dis- 
eases either  of  the  digestive  organs,  or  of  the  brain  itself;  but 
they  can  only  be  distinguished  by  a  strict  examination  of  the 
condition  of  the  different  organs  in  each  particular  case. 

Moral  depression. — The  peculiar  state  of  mind  which  accom-  Moral  de- 
panies  many  of  the  disorders  of  the  heart  will  be  found  a  useful 
diagnostic  symptom  ;  and  nothing  is  more  characteristic  of  the 
heart  being  disturbed,  than  that  persons  who  are,  on  other 
occasions,  known  not  to  be  wanting  in  courage,  express  great 
apprehension  of  death.  This  state  is  very  different  from  the 
condition  of  those  sufferers  who  are  afflicted  with  dyspepsia,  and 
who  are  weary  of  their  existence  ;  and  also  from  that  of  the 
furious  maniac  whose  brain  is  diseased,  and  who  is  eager  either 
to  injure  others,  or  to  destroy  himself. 

Headache. — There  is  no  symptom  the  diagnosis  of  which  is  Headache, 
of  more  practical  importance  than  headache.     Headache  as  well 
as  other  morbid  sensations  in  the  head  arising  from  a  disordered 
heart,  may  be  caused  either  by  an  increase  or  by  a  diminution  in 
the  proportion  of  the  arterial  blood  within  the  head. 

Unlike  the  uneasy  feelings  in  the  head,  symptomatic  of  a  dis-  Afferent 
ordered  stomach,  the  headache  arising  from  a  disordered  heart  is 
of  two  very  distinct  kinds  ;  one  of  them  arising  from  an  increase 
in  the  arterial,  and  the  other  from  an  increase  in  the  venous 
blood  within  the  head.  These  affections  I  have  already  fully 
explained. 
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From  differ- 
ences in  the 
proportions 
of  the  blood ; 


and  from 
digestive 
derange- 
ments ; 


and  from  dis- 
eases of  the 
encephalon ; 


T'asc  of  Dr. 
Baillift. 


Headache  arising  from  an  increase  of  arterial  blood  in  the 
head  is  generally  more  or  less  permanent,  varying  in  degree  at 
different  periods,  but  never  ceasing  altogether  whilst  the  heart 
continues  to  be  disturbed.  Such  headaches,  I  have  already  ob- 
served, are  often  accompanied  by  an  irritable  state  of  mind,  and, 
in  some  instances,  by  even  a  temporary  aberration  of  the  intel- 
lectual powers. 

The  sensations  in  the  head  which  are  caused  by  a  diminution 
in  the  proportion  of  the  arterial  blood  in  the  brain  may  be 
readily  distinguished  irom  plethora^  by  examining  the  cardiac  and 
radial  pulses,  as  well  as  by  other  concomitant  symptoms.  In 
the  one  case,  the  heart's  impulse  may  be  strong,  but  the  radial 
pulse  small ;'  whilst,  in  the  other  case,  both  the  cardiac  and  the 
radial  pulse  will  be  vigorous. 

The  headaches  which  are  symptomatic  of  digestive  derange- 
ment, unlike  the  former,  affect  the  sufferer  at  more  or  less  dis- 
tinct intervals.  They  are,  at  their  commencement,  very  slight, 
and  are  circumscribed  and  limited  to  a  portion  of  the  head ;  ad- 
vance gradually  in  severity,  and  often  terminate  in  sickness  and 
vomiting.  These  headaches  are  preceded  by  irregularities  in 
the  functions  of  the  stomach  and  biliary  organs,  and  by  constipa- 
tion ;  all  which  symptoms  are  aggravated  by  blood-letting,  but 
are  more  or  less  relieved  by  alvine  evacuations. 

The  various  uneasy  feelings  in  the  head,  which  are  connected 
with  the  diseases  of  the  encephalon  and  its  adjacent  structures, 
must  also  be  carefully,  and  can  generally  be  easily  discriminated 
from  those  which  are  caused  by  a  disordered  heart.  Nothing 
can  be  more  characteristic  of  the  pathological  condition  of  the 
brain,  than  the  increase,  in  place  of  the  diminution,  of  these 
sensations  in  the  head  when  local  blood-letting  is  beneficially 
employed :  hence  blood-letting  may  be  resorted  to  with  dis- 
cretion, even  in  doubtful  cases,  as  a  means  of  diagnosis.  It 
will  sometimes  happen,  that  a  person  who  has  been  long  sub- 
ject to  headache,  symptomatic  of  digestive  derangement,  will 
also  suifer  from  a  pain  in  the  head,  caused  by  plethora :  the  pain 
of  the  two  headaches  being  of  different  characters.  The  utility  of 
blood-letting,  under  such  circumstances,  was  well  exemplified  in 
the  case  of  the  late  Dr.  Baillie.  lie  was  occasionally  subject  to 
"bilious"  headaches.     On  one  occasion  he  consulted  me  about 
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some  uneasy  sensations  in  the  hea'd,  which  appeared  to  be  of  a  chap.  xxv. 
different  description,  and  which  led  me  to  advise  him  to  apply  a 
few  leeches  to  the  frontal  vessels.  To  this  he  at  first  objected, 
observing  that  he  had  on  several  former  occasions  employed 
blood-letting,  but  that  the  effect  had  always  been  rather  to 
increase  than  to  diminish  the  headache.  After  some  explana- 
tion  of  the  difference  in  the  cause  of  his  present  suffering,  he 
was  induced  to  apply  leeches,  which  completely  relieved  him. 

In  primary  affections  of  the  brain,  accompanied  by  a  dis-  Difference  in 
turbed  circulation,  it  may  be  worthy  of  remark,  that  cardiac  medicines. 
medicines  are  found  to  be  useless ;  whilst,  in  primary  affections 
of  the  heart,  these  remedies  are  equally  efiScacious. 

But  there  is  nothino^  which  marks  the  distinction  between  importance  of 

^  ,  ,  the  history  of 

idiopathic  affections  of  the  brain,  and  those  which  are  sympto-  diseases. 
matic  of  a  disordered  heart,  more  correctly  than  the  history  of 
the  disease ;  and  to  that,  constant  reference  should  be  made  in 
forming  a  diagnosis  in  the  diseases  of  the  two  organs. 

Fits. — In  those  who  are  afflicted  with  iits.  some  disorder  of  Diagnosis  of 

fits 

the  heart  should  always  be  suspected.  At  the  same  time,  fits 
may  be  symptomatic  of  a  disturbance  of  the  digestive  organs,  or 
of  a  primary  disease  of  the  encephalon.  In  many  cases  of 
hysteria,  epilepsy,  and  apoplexy,  the  primary  seat  of  the  disease 
has  been  found  in  the  heart ;  and  I  have  a  strong  impression, 
that  by  far  the  greater  number  of  those  headaches  which  are 
usually  called  nervous^  are  either  symptomatic  of  a  malady  in 
the  heart  or  in  the  digestive  organs. 

That  some  of  these  affections  of  the  brain  should  be  intimately 
connected  with  the  state  of  the  heart  is  illustrated  by  the  strik- 
ing fact  of  their  paroxysms  occurring  only  when  the  circulation 
is  disturbed.  In  this  there  is  a  striking  contrast  to  the  periodical 
character  of  many  other  diseases. 

When  speaking  of  convulsions^  I  pointed  out  that  the  involun-  Convulsions, 

two  SDGCIGS 

tary  actions  of  the  muscles  which  accompany  the  different  kinds  of. 
of  fits  were  employed  by  the  economy  for  the  purpose  of  restoring 
the  balance  of  a  disturbed  circulation ;  the  muscles  during  their 
contractions  increasing  the  blood  within  the  heart  by  impeding 
its  flow  through  the  compressed  arteries.  But  though  such  con- 
vulsions are  efforts  of  the  vis  conservatrix,  it  is  of  importance  to 
be  aware  that  convulsions  also  arise  from  other  causes,  and  may 
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different 
causes  of. 


Chap.  XXV.  be  Symptomatic  of  a  primary  "disease  or  injury  of  the  cerebro- 
spinal system ;  so  that  these  two  kinds  of  convulsions  should  be 
accurately  discriminated,  and  each  referred  to  that  particular 
condition  of  which  it  is  merely  the  symptom. 

Syncope,  caused  by  organic  disease  of  the  heart,  ought  also  to 
be  carefully  discriminated  from  that  fainting  state  which  is  con- 
nected with  diseases  or  injuries  of  the  brain,  and  also  from  that 
which  is  caused  by  a  deranged  stomach. 

The  Spinal  Cord. — When  inquiring  into  the  symptoms  of  dis- 
eases of  the  heart,  which  are  derived  from  the  cerebro-spinal 
system,  it  appeared  that  many  of  the  changes  in  the  functions  of 
the  spinal  cord,  as  well  as  of  the  brain,  were  caused  by  changes 
in  the  functions  of  the  heart,  and  that  either  the  sensory^  the 
motor ^  or  both  the  columns  of  the  spinal  cord  were  affected  by 
derangements  of  the  circulation.  At  the  same  time,  whilst  in- 
vestigating the  diseases  of  the  spinal  cord,  it  must  be  kept  in 
mind,  that  the  functions  of  the  spinal  nerves  are  affected,  not 
only  in  the  diseases  of  those  structures  which  surround  the  cord, 
but  that  they  are  also  affected  sympathetically. 

Examples  of  a  sympathetic  affection  of  the  motor  nerves  are 
very  remarkable  in  some  cases  of  chorea^  where  that  disease 
arises  from  a  derangement  in  the  alimentary  canal ;  in  cases 
of  trismus,  caused  by  an  injury  of  the  nervous  system,  and  in 
other  cases  where  the  sensory  column  is  the  seat  of  neuralgic 
diseases. 

The  Respiratory  System. — Next  let  us  consider  the  diagnostic 
signs  which  are  afforded  by  the  respiratory  system.  From  the 
still  more  intimate  connexion  of  this  system  with  the  heart, 
the  diagnosis  becomes  more  intricate,  and  demands  a  closer 
scrutiny. 

The  diseases  of  the  heart  are  more  especially  complicated  with 
those  of  tlie  lungs ;  they  are,  indeed,  frequently  mistaken  for  the 
affections  of  the  lungs  ;  and  the  diseases  of  the  lungs  are  as  often 
mistaken  for  those  of  the  heart — an  error  of  serious  import  in  the 
practice  of  medicine ;  the  more  so,  because  the  remedies  which 
are  most  useful  in  the  treatment  of  the  one  class  of  ailments,  are 
either  inefficacious,  or  they  may  even  be  injurious  in  those  of  the 
other. 

Thus,  the  diagnosis  of  the  various  diseases  of  the  three  vital 


Hamilton  on 
l^urgatives. 
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organs,  the  heart,  the  lungs,  and  the  brain,  opens  a  wide  field  chap.xxv. 
for  one  of  the  most  important  and  interesting  inquiries  in  medical 
science. 

For  the  same  reason  that  the  cerebro-spinal  system  is  not 
affected  in  all  the  diseases  of  the  heart,  so  we  also  find  that,  in 
all  its  diseases,  the  respiratory  organs  do  not  always  appear  to 
participate.  At  the  same  time,  from  there  being  a  more  intimate 
relation  between  the  lungs  and  the  heart  than  between  the  heart 
and  the  nervous  system,  we  seldom  find  any  considerable  dis- 
turbance in  the  heart's  functions  without  some  change  in  the 
pulmonary  circulation.  It  is  through  the  medium  of  the  lungs 
that  the  two  hearts  are  linked  together — the  lungs  being  to  the 
pulmonic  and  systemic  hearts,  what  the  capillaries  are  to  the 
arteries  and  veins  ;  the  pulmonary  vessels  rendering  the  con- 
nexion between  the  lungs  and  heart  as  intimate,  as  the  capillaries 
render  that  of  the  arterial  and  venous  systems. 

The  instinctive  acts  of  the  economy  performed  by  the  respira- 
tory organs  conjointly  with  those  of  the  heart,  are  all  caused  by 
a  deranged  circulation.  As  they  are  symptoms  which  do  not 
occur  in  primary  affections  of  the  lungs,  they  afford  an  important 
addition  to  the  diagnostic  symptoms  of  diseases  of  the  heart. 

We  have  seen,  that  there  is  no  more  remarkable  character  of 
a  disordered  heart  than  changes  in  the  frequency,  in  the  regu- 
larity, and  in  the  intensity  of  the  breathing. 

The  breathing  becomes  very  frequent,  both  in  diseases  of  the 
lungs  and  of  the  heart ;  but  when  respiration  is  diminished  below 
the  natural  standard,  it  is  then  probable  that  there  is  some  dis- 
order in  the  heart. 

The  same  remark  applies  to  the  regularity  or  to  the  propor- 
tions of  the  inspirations  and  expirations — irregularities  in  these 
indicating  some  derangement  in  the  heart's  functions.  Hence 
dyspnoea  and  asthma  are,  in  many  instances,  caused  by  a  dis- 
ordered circulation — an  important  pathological  fact  first  pointed 
out  by  Corvisart. 

In  diseases  of  the  heart,  respiration  often  becomes  extremely 
languid,  of  which  I  have  already  cited  several  examples.  This 
is  a  condition  of  respiration  which  does  not  accompany  disease 
of  the  lungs,  but  arises  from  a  disorder  in  the  heart. 

Tliat  the  derangement  of  the  respiratory  organs,  to  which  I 
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Chap.  XXV.  have  alluded,  may  be  considered  as  characteristic  of  a  disordered 
heart,  is  further  confirmed,  by  the  manifest  difference  of  those 
changes  which  take  place  in  the  respiration  when  there  is  a 
primary  disease  in  the  lungs.  Respiration,  in  diseases  of  the 
lungs,  as  in  pulmonary  phthisis,  is  merely  quickened,  and  its 
rapidity  is  in  proportion  to  the  bulk  of  the  portion  of  the  lung 
which  is  incapable  of  receiving  air ;  whereas,  in  diseases  of  the 
heart,  respiration  is  irregular,  and  more  or  less  tumultuous, 
being  altered  by  every  change  in  the  circulation  of  the  thoracic 
blood. 

Cough^  I  have  already  explained  at  some  length,  may  be 
symptomatic  of  a  disease  of  the  heart,  as  well  as  of  the  lungs. 
This  symptom  has  a  very  different  character  in  the  different 
affections  of  the  thoracic  viscera.  The  circumstance  that  dis- 
eases of  the  heart  are  accompanied  by  cough  and  disturbed 
respiration,  has,  in  many  cases,  caused  such  diseases  to  be  mis- 
taken and  treated  as  primary  affections  of  the  lungs.  The 
rationale  which  I  have  given  of  the  different  classes  of  coughs, 
is  of  essential  use  in  the  diagnosis  of  diseases  of  the  chest ;  as, 
although  both  may  be  combined  in  particular  cases,  at  different 
periods  of  the  disease,  still  it  enables  us  to  refer  each  kind  of 
cough  to  an  affection  either  of  the  lungs  or  of  the  heart. 

When  the  functions  of  the  lungs  have  been  long  and  seriously 
interrupted  by  a  disturbance  of  the  circulation,  diseased  changes 
of  another  character  may  supervene  ;  and  it  is  by  no  means  un- 
usual to  see  examples  of  thoracic  disease,  in  which  the  heart's 
action  has  been  first  disturbed,  and  afterwards  the  patient  has 
been  attacked  with  inflammation  of  the  mucous  membrane  of 
the  bronchi,  which  superadded  to  the  disturbed  heart  creates  an 
assemblage  of  symptoms,  all  of  which  are  apt  to  be  attributed 
to  a  diseased  state  of  the  lungs. 

In  such  cases  the  affection  of  the  lungs  becomes,  sooner  or 
later,  of  a  more  serious  character,  and  ultimately,  if  the  disease 
of  the  heart  make  great  progress,  the  mucous  membrane  of  the 
bronchi  will  be  materially  affected,  and  the  pleura,  with  the 
parenchyma  of  the  lungs,  may  also  suffer  from  the  repeated 
attacks  of  inflammation. 

Hcemoptijsis  may,  like  cough,  be  accompanied  by  affections  of 
the  heart,  as  well  as  by  diseases  of  the  lungs.     The  characters 
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of  spontaneous  hasmorrliages  I  have  already  fully  explained,  ob-  chap.  xxy 
serving,  at  the  same  time,  how  frequently  a  spitting  of  blood, 
from  pulmo-cardiac  congestion,  is  mistaken  for  a  symptom  of 
organic  disease  of  the  lungs. 

The  presence  of  pulmonary  apoplexy  is  of  consequence  to  de- 
termine, in  so  far  as  it  points  out  that  a  disturbance  had  previ- 
ously taken  place  in  the  pulmo-cardiac  function.  "  Besides  the 
history  of  the  case,  and  the  existing  symptoms,  the  percussion  of 
the  chest  may  point  out  a  portion  of  the  lung,  the  respiration  of 
which  is  absent, — the  breathing  will  be  shorter  and  more  fre- 
quent than  natural,  according  to  the  extent  of  the  pulmonary 
hepatization, — and  there  will  not  of  necessity  be  present  any 
febrile  symptoms."  Corvisart. 

Though  diseases  of  the  heart  have  often  been  mistaken  for  ^<^i'"  '^nd 

.  T  .  !^ize  of  the 

affections  of  the  lungs,  and  diseases  of  the  lungs  for  affections  of  chest. 
the  heart,  there  is  one  striking  difference  in  those  persons  who 
are  afflicted  with  diseases  of  these  organs,  which  I  have  found  to 
be  almost  universal.  Those  suffering  from  or  who  have  a  pre- 
disposition to  disease  of  the  lungs,  have  the  chest  of  small  dimen- 
'  sions,  so  that  the  lungs  are  proportionally  small ;  whereas  in 
those  with  a  disordered  heart,  I  have  generally  found  that  the 
cavity  of  the  thorax  is  of  full  dimensions  :  so  that  the  large 
capacity  of  the  thorax,  along  with  the  other  symptoms  which 
Lave  been  enumerated,  is  of  no  small  importance  in  the  dia- 
gnosis of  the  diseases  of  the  thoracic  viscera. 

The  Digestive  Organs. — To  be  acquainted  with  the  state  of 
the  digestive  apparatus  is  of  essential  use  in  assisting  us  to  form 
a  correct  diagnosis  in  the  disorders  of  the  heart.  7is,  on  the 
one  hand,  so  many  disturbances  of  the  circulation  arise  from  a 
disorder  of  the  digestive  organs,  and  as  the  diseases  originating 
in  the  heart  have  comparatively  but  little  influence  on  them, 
in  all  cases  of  cardiac  disease,  where  the  digestive  organs  are 
much  deranged,  such  a  condition  affords  a  strong  presumptive 
proof  that  the  affection  of  the  heart  is  symptomatic  of  that  de- 
rangement. On  the  other  hand,  when  the  action  of  the  heart  is 
disordered,  and  there  is  no  derangement  of  the  digestive  appa- 
ratus, we  may  then  suspect  that  there  is  some  primary  affection 
of  the  heart. 

The  relation  of  the  stomach   and  the  heart  is  of  a  very  dif- 
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Chap.  XXV.  fcrent  character  to  that  between  the  lieart  and  the  lungs.  From 
the  lungs  co-operating  with  the  heart  in  the  great  function 
of  the  circulation,  the  diseases  of  these  two  organs  are  often 
necessarily  combined  ;  but  as  the  consent  between  the  heart 
and  stomach  depends  upon  the  nervous  system,  derangements 
of  the  stomach  which  disturb  the  heart,  and  those  of  the  heart 
which  disorder  the  stomach,  are  purely  sympathetic. 

Such  cases  of  disturbance  of  the  heart  are  numerous  ;  and 
there  is  nothing  more  common  than  to  find  its  functions  more 
or  less  interrupted  by  the  presence  of  noxious  food,  or  by  an 
accumulation  of  morbid  secretions  in  the  alimentary  canal.  It 
therefore  happens,  that  no  class  of  affections  have  so  often  been 
mistaken  for  those  of  a  diseased  heart,  as  those  which  are  symp- 
tomatic of  a  derangement  of  the  digestive  apparatus. 

The  functions  of  the  organs  of  digestion  are  comparatively 
little  influenced  by  diseases  of  the  heart,  and  in  persons  with 
organic  diseases  of  the  heart,  the  organs  of  digestion  are  most 
commonly  in  a  healthy  condition, — an  observation  of  importance 
to  be  kept  in  mind,  when  considering  the  diagnostic  symptoms 
of  organic  diseases  of  the  heart.  As,  therefore,  a  deranged  state 
of  the  digestive  organs,  or  some  disturbance  in  the  nervous 
system,  may  produce  sympathetic  affections  of  the  heart,  so  the 
absence  of  any  derangement  of  either  of  these  systems,  when 
the  heart's  functions  are  disturbed,  may  be  taken  as  a  strong 
criterion  that  some  local  affection  of  the  heart  exists. 

Vomiting^  I  have  observed,  may  occur  in  diseases  of  the  heart, 
as  well  as  in  derangements  of  the  stomach  ;  but  the  vomiting 
which  is  symptomatic  of  a  disturbed  circulation  is  usually  pre- 
ceded by  nausea^  or  there  may  be  nausea  without  vomiting. 

When  vomiting  takes  place  from  derangement  of  the  stomach, 
that  derangement  is  also  accompanied  by  other  symptoms,  being 
an  act  resorted  to  by  the  economy  solely  for  the  purpose  of 
evacuating  from  the  stomach  its  offensive  contents,  or,  as  some- 
times happens,  especially  in  the  infant,  when  there  is  a  simple 
regurgitation  of  any  surplus  quantity  of  milk. 

Among  the  disorders  of  the  stomach,  causing  a  disturbance  of 
the  circulation,  I  may  also  mention  flatulency^  which,  from  the 
relative  position  of  the  heart,  stomach,  and  colon,  interrupts 
more  or  less  the  movements  of  the  heart. 


Vomiting 
and  nausea 


Flatulency. 
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"  Laennec,  who  died  of  a  tubercular  affection  of  his  lunsfs. 

Chap  XXV. 

heard  very  distinctly,  a  few  days  before  his  death,  the  pulsations       — 
of  his  heart ;  and  having  ascertained  that  his  stomach  was  dis-  Laennec. 
tended  with  gas,  he  suspected  that  it  was  the  cause ;  in  which 
he  was  confirmed  by  the  sounds  of  the  heart  ceasing  after  eruc- 
tation." 

No  less  remarkable  are  the  effects  of  "  excrementitious " 
matters  collected  in  the  alimentary  canal,  as  they  not  only 
derange  the  functions  of  the  heart,  but  sometimes  cause  such 
violent  palpitations  of  the  aorta  as  to  lead  that  symptom  to 
be  mistaken  for  that  of  aneurism. 

It  is  also  of  importance,  when  examining  into  the  condition  of   ^'  **' 
the  heart,  to  become  acquainted  with  any  peculiarity  of  food, 
or  of  any  particular  medicine  that  may  have  been  taken,  as 
many  of  these  disturb  the  heart. 

A  vomiting  of  blood,  and  an  intestinal  hoemorrhage^  are  by 
no  means  unfrequent  symptoms  of  a  disordered  heart,  generally 
appearing  in  those  suffering  from  affections  of  the  right  heart.  In 
the  majority  of  cases,  where  there  is  congestion  of  the  pulmonic 
heart,  there  is  also  more  or  less  congestion  throughout  the 
whole  venous  system — a  congestion  especially  in  the  abdominal 
veins  ;  so  that  the  hsemorrhoidal  flux  may  either  be  symptomatic 
of  a  disordered  heart,  or  of  some  disease  of  the  chylopoietic 
viscera. 

The  Vascular  System. — It  has  been  already  mentioned,  that 
by  a  great  nicety  which  may  be  acquired  in  the  sense  of  touchy  puise. 
we  can  be  able  to  distinguish  a  very  considerable  number  of  the 
modifications  in  the  arterial  pulse,  by  which  different  conditions 
of  the  heart  are  more  or  less  distinctly  indicated.  It  was  like- 
wise observed,  that  however  important  it  might  be  to  become 
familiarly  acquainted  with  the  changes  to  which  the  sounds  of 
the  heart  are  liable,  the  varieties  of  the  arterial  pulse  are  of  still 
greater  value  ;  inasmuch  as  the  number  of  these  changes  are  in- 
finitely greater  than  those  of  the  sounds  which  the  ear  can  dis- 
tinguish ; — that,  in  short,  we  can  recognise,  by  means  of  the 
sense  of  touch,  changes  in  the  systemic  circulation  which  cannot 
be  detected  from  the  audible  sounds  of  the  heart. 

Changes  in  the  sounds  of  the  heart  are  generally  perceptible 
only  in  the  more  formidable  affections,  or  in  its  organic  diseases ; 


aortic  aneu- 
rism. 
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Chap.  XXV.  whereas  by  an  examination  of  the  arterial  pulse,  an  infinite 
variety  of  disturbances  in  the  functions^  as  well  as  in  the  struc- 
ture of  the  heart  can  be  readily  detected. 

As  the  changes  in  the  functions  of  the  arteries  indicate  corre- 
sponding changes  in  the  heart's  action,  a  knowledge  of  these 
changes  will  materially  assist  us  in  forming  a  correct  diagnosis. 

An  important  practical  inference  may  be  drawn  from  the  re- 
marks that  have  been  already  made,  which  is,  that  when  the 
action  of  the  heart  is  increased,  and  there  is  a  corresponding  in- 
crease in  the  pulse,  the  heart  will  probably  be  then  in  a  sound 
state  ;  but  if  the  action  of  the  heart  be  increased,  and  there  be 
no  corresponding  increase,  but,  on  the  contrary,  a  diminution  in 
the  vigour  of  the  pulse,  there  will  probably  be  some  change  in 
the  heart's  structure. 
Diagnosis  of  The  diaguosis  of  an  aneurism  formed  at  the  root  of  the  aorta 
must  always  be  difiScult.  When  small,  or  even  of  a  moderate 
bulk,  it  can  neither  be  seen,  felt,  nor  heard,  and  its  existence 
can  only  be  suspected  from  its  history.  In  this  stage  of  the  dis- 
ease, we  must  not  expect  to  derive  benefit  from  auscultation  : 
a  startling  proof  of  which  is  exemplified  in  the  case  of  the  late 
Mr.  Listen.  The  physical  signs  in  his  case,  as  recorded  by 
several  experienced  stethoscopic  observers,  were  so  contradictory 
as  to  lead  to  erroneous  opinions  of  the  true  nature  of  his  malady, 
and  thus  prevent  an  appropriate  system  of  treatment  being 
employed. 

When  it  acquires  a  certain  size,  the  aneurismal  tumour  then 
interferes,  more  or  less,  with  respiration  and  deglutition.  By 
its  pressure  upon  the  trachea,  it  affects  the  breathing,  and  if  it 
compress  the  recurrent  nerve,  deglutition  becomes  more  or  less 
difficult. 

It  is  not  until  the  swelling  has  become  so  large,  as  to  ascend 
near  the  upper  extremity  of  the  sternum,  that  it  can  be  per- 
ceived ;  and  when  large  enough  to  be  distinguished,  its  pulsa- 
tory character  can  be  also  felt,  and  its  wliizzing  noise  becomes 
audible. 

Aneurism  can,  in  almost  every  instance,  be  traced  to  some 
great  and  sudden  exertion,  to  some  unaccustomed  muscular 
effort,  or  to  some  violent  mental  emotion  ;  and,  therefore,  the 
history  of  the  symptoms  is  of  essential  importance  ;  as  it  affords 
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the  only  means  of  suspecting  the  existence  of  an  aneurism  in  its  Chap.  xxv. 
early  stage.    That  all  the  symptoms  are  traceable  to  some  cause  ; 
that  the  circulation  is  much  disturbed,  producing  giddiness  or 
syncope ;  and  that  the  patient  suffers  severely  from  the  shock — 
all  these  form  additional  evidence  of  the  nature  of  the  disease. 

A  varicose  state  of  the  venous  system  is  a  very  common  symp- 
tom of  a  disorder  of  the  right  heart ;  especially  if  the  veins  of 
the  head,  neck,  and  upper  extremities  are  affected  ;  for  when 
the  veins  of  the  abdominal  parietes  and  inferior  extremities  are 
alone  varicose,  a  disease  of  one  of  the  abdominal  or  pelvic  vis- 
cera is  indicated. 

The  Anatomical  Symptoms. — We  have  seen  that  there  are 
physiological  symptoms,  which  are  common  to  diseases  of  other 
organs  besides  those  of  the  heart ;  but  the  local  or  anatomical 
symptoms  are  derived  solely  from  a  derangement  in  the  func- 
tions, or  from  an  alteration  in  the  structure  of  the  heart ;  so 
that  it  is  by  a  knowledge  of  these  symptoms  that  we  can  obtain 
accurate  information  of  the  particular  diseases  of  the  heart. 

Whilst  due  attention  to  the  physiological  symptoms  has  not 
been  given,  when  investigating  the  diseases  of  the  heart,  far  too 
much  value  has  been  placed  on  the  anatomical ;  and  to  this  must 
be  attributed  one  very  frequent  source  of  error  in  diagnosis.  If 
such  be  the  difficulties,  and  if  of  such  magnitude  the  mistakes 
that  are  committed,  even  by  the  most  experienced  auscultators, 
how  great,  therefore,  must  be  the  value  of  other  diagnostic 
means  ? 

The  physical  signs  have  derived  importance  from  their  utility 
in  pointing  out  the  nature  of  some  diseases  of  the  heart  in  their 
advanced  stages,  and  when  medical  treatment  is  comparatively 
of  little  avail ;  but  in  the  early  stages  of  these  diseases  physical 
signs  are  comparatively  useless;  as  in  the  treatment  of  every  case 
we  ought  to  look  to  the  condition  of  the  system  generally,  and 
to  tlie  assemblage  of  all  the  symptoms,  our  attention  ought  not 
to  be  distracted,  when  adopting  a  plan  of  treatment,  by  attempt- 
ing to  distinguish  any  particular  ^or/2o?i  of  the  circulating  appa- 
ratus which  may  be  deranged. 
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CHAPTER   XXVI. 

THE  PROGNOSIS  OF  THE  DISEASES  OF  THE  HEART. 

Ohservation  of  Hippocrates:  danger  of  diseases  in  vital  organs;  many  of 
tJie  dlseasejs  of  the  heart  can  he  remedied;  ei^oneous  opinions  of  timr 
danger ;  causes  of  their  danger ;  efficacy  of  medical  treatment;  errors  of 
auscultation;  delicacy  to  he  observed  in  giving  opinions  to  tfce  sic}:. 

The  father  of  medicine  has  justly  obsei'ved,  "  That  physician 
who,  upon  the  appearance  of  some  certain  signs  in  a  disease, 
can  tell  his  patient  what  he  has  hitherto  suffered,  and  what  will 
happen  to  him  every  day ;  and  after  having  received  informa- 
tion from  him,  he  not  only  speaks  further  of  those  things  he 
omitted  before,  but  also  lays  down  beforehand  what  will  come 
to  pass,  'tis  he  shall  have  the  reputation  of  knowing  perfectly 
the  condition  of  the  patient,  and  make  him  entirely  resign  him- 
self to  his  management.  And  as  it  is  not  always  in  the  power 
of  the  physician  to  save  the  lives  of  the  sick,  for  that  reason 
prognostics  will  be  serviceable  in  some  measure  to  secure  him 
Hippocmtes.  f^om  reproach." 

compamtive  In  estimating  the  danger  of  diseases,  there  is  no  point  on 
dTSL^y^*  which  greater  weight  should  be  placed,  than  the  importance  of 
the  heart  ^j^g  functiou  which  the  disturbed  organ  performs  in  the  animal 
economy ;  and  we  may  generally  prognosticate  that  the  same 
extent  of  diiiease  in  a  vital  organ  is  attended  with  far  more 
danger  than  a  malady  of  equal  severity  hi  a  less  important  part 
of  the  body. 

"  The  diseases  which  come  from  any  part  of  the  body  that  is 
considerable,  are  the  most  dangerous ;  for  if  the  disease  rest, 
that  is  to  say  lodge,  in  the  place  where  it  began,  when  a  part 
Hippocratet.    that  is  of  great  importance  suffers,  the  whole  body  must  suffer." 
The  heart  being  so  essential  to  life,  any  of  its  diseases  natur- 
ally cause  more  or  less  anxiety ;  and  its  functions  being  so  much 
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under  the  influence  of  the  mind,  the  impression  which  a  patient  Chap.  xxvi. 
may  entertain  of  the  result  of  his  sufferings  must  materially  in- 
fluence  the  progress  and  termination  of  the  disease.     Neither  is 
it  to  be  wondered,  that  those  suffering  from  such  diseases  should 
be  apt  to  augur  unfavourably  of  their  termination. 

Essential,  however,  as  the  heart  may  be  for  the  preservation  Mauy  of  the 
of  life,  it  is,  nevertheless,  subject  to  numerous  ailments,  which,  eases  are 
although  they  may  materially  influence  the  comfort  and  happi-  ^^^^  ^^ 
ness  of  those  afflicted  by  them,  are  yet  as  much  under  the  con- 
trol of  medical  treatment  as  the  diseases  of  any  other  organ, 
and  many  of  them  are  not  of  a  fatal  character. 

A  very  general  opinion  has  prevailed,  that,  if  a  disease  of  the 
heart  be  organic,  it  must  be  incurable  ;  whereas,  it  may  be 
affirmed,  that  changes  in  the  heart's  tissues  are  just  as  much 
under  the  control  of  medical  treatment  as  organic  diseases  of 
other  organs.  All  diseases  are  less  and  less  remediable  accord- 
ing to  their  duration,  and  the  progress  they  have  made ;  but 
when  they  are  within  certain  limits,  many  morbid  changes  in 
the  different  organs  can  be  mitigated,  if  not  cured. 

There  is  no  point  on  which  1  would  venture  to  differ  more  The  prognosis 
from  some  preceding  writers,  than  in  the  prognosis  of  the  dis-  ^'^^"^^ ' 
eases  of  the  heart ;  being  convinced  that  there  are  no  diseases 
of  the  vital  organs,  which  are  more  under  the  influence  of 
medical  treatment,  or  which,  when  they  cannot  be  subdued  by 
art,  are  more  lingering;  and  that  many  who  have  long  had  a  dis- 
ordered heart,  have  ultimately  perished  from  a  disease  in  some 
other  organ.  The  lives  of  one  class  of  sufferers  have  thus  been 
protracted  far  beyond  the  most  sanguine  expectations ;  whilst, 
in  another  class,  death  has  taken  place,  when  the  ailment  was 
not  considered  to  threaten  immediate  danger,  or  even  to  be  of 
much  importance.  Indeed,  reviewing  a  catalogue  of  the  various 
disorders  of  the  heart,  it  is  remarkable  to  what  an  extent  morbid 
changes  are  revealed  by  dissection,  which  during  life  had  caused 
little  disturbance  ;  and  we  wonder  how  life,  under  such  circum- 
stances, could  have  been  sustained.  We  ought,  therefore,  to  be 
most  cautious  in  forming  a  prognosis  in  diseases  of  the  heart, 
even  when  we  have  been  able  to  determine  accurately  the  ex- 
tent of  the  structural  changes  which  have  taken  place. 

It  is  not  sufficient  that  a  correct  diagnosis  of  a  disease  has 
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Chap.  xxvi.  been  made,  in  order  to  give  a  correct  prognosis.  A  vast  num- 
ber  of  circumstances  appertaining  to  each  case  must  be  taken 
into  consideration  ;  the  whole  assemblage  of  symptoms ;  the 
peculiarities  in  the  temperament,  in  the  constitution,  and  in  the 
habits  of  the  patient ;  the  age,  and,  above  all,  the  history  of  the 
disease,  all  modify  the  prognosis  in  every  case, 
and  often  Discascs  of  the  heart  require  a  most  careful  scrutiny  of  all  the 

erroneous.  symptoms — the  physiological  as  well  as  the  anatomical ;  the 
serious  errors  that  have  been  committed,  and  the  evils  resulting 
from  a  mistaken  diagnosis,  ought  to  teach  the  necessity  of  using 
the  greatest  caution  in  every  case  before  pronouncing  an  opinion 
of  the  nature  and  the  probable  duration  of  the  disease.  When- 
ever there  is  any  doubt,  we  should  always  be  inclined  to  con- 
sider the  ailment  to  be  functional — an  opinion  not  only  essential 
to  be  impressed  on  the  sufferer,  but  it  also  leads  to  rational  means 
being  adopted  to  mitigate  any  functional  disturbance ;  and  as 
such  functional  disturbances  are  often  superadded  to  some  struc- 
tural change,  the  treatment  of  them  becomes  the  more  im- 
perative. 

Nothing  is  more  worthy  of  observation,  than  the  remarkable 
differences  in  the  degree,  in  the  rapidity  of  the  progress,  and  in 
the  duration  of  diseases  in  every  organ.  Neither  the  severity  of 
the  symptoms,  nor  the  rapidity  of  their  progress,  are  by  any  means 
a  certain  index  of  the  ultimate  result ;  nor  is  the  duration  of  an 
ailment  a  certain  index  of  its  termination.  These  remarks  are 
strictly  applicable  to  the  diseases  of  the  heart ;  as  there  is, 
perhaps,  no  class  of  ailments  wherein  the  prognosis  has  often 
been  more  erroneous. 

Excepting  in  those  instances  where  they  arc  caused  by  some 
great  mental  excitement,  or  by  violent  bodily  exertion,  the  dis- 
eases of  the  heart  usually  make  a  very  slow  progress  ;  and  hence 
in  those  who  die  suddenly  from  them,  it  is  usually  found,  after 
death,  that  the  malady  was  of  a  character  which  must  have  been 
of  long  duration. 
ThodanKcr         There  are  two  circumstances,  which  may  powerfully  operate 
the'^h^arr^^  cithcr  in  diminishing  or  increasing  the  danger  of  the  heart's 
how  in-         diseases. 

crewea. 

One  of  these  arises  from  a  common  opinion,  that  the  ailments 
of  the  heart  have  generally  advanced  too  far,  before  medical  aid 
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is  afforded;  and  the  other,  that  there  has  been  a  want  of  due  chap.xxvi. 
'care  and  attention  during  convalescence. 

It  is  on  the  first  appearance  of  the  symptoms  when  medical 
treatment,  judiciously  employed,  has  such  a  powerful  influence 
in  subduing  disease  ;  and,  if  that  moment  be  lost,  changes  may 
then  quickly  supervene,  which  may  sow  the  seeds  of  some  future 
disease ;  and,  however  much  the  symptoms  are  afterwards  con- 
trolled, they  are  never  completely  subdued. 

The  want  of  that  unceasing  care,  which  is  so  necessary  during 
convalescence  from  all  diseases,  is  often  the  cause  of  much  future 
mischief  in  those  suffering  from  disorders  of  the  heart ;  and  unless 
the  most  perfect  mental,  as  well  as  bodily  tranquillity  be  pre- 
served, until  every  element  of  disease  appears  to  be  eradicated, 
we  may  safely  prognosticate  that,  sooner  or  later,  there  will  be 
a  relapse  of  all  the  symptoms,  and  the  foundation  laid  of  some 
permanent  mischief. 

But,  as  has  been  observed,  almost  all  the  diseases  of  the  heart  Efficacy  of 
are  as  much  under  the  influence  of  medical  treatment,  especially  mentis 
in  their  early  stages,  as  those  of  any  other  vital  organ  ;  and  even 
in  those  cases  where  they  have  made  much  progress,  the  severe 
symptoms  can  often  be  greatly  alleviated,  and  life  prolonged,  far 
beyond  the  most  sanguine  expectations.-^ 

"A  wise  physician  will  consider  whether  a  disease  be  curable, 
or  whether  or  not  the  cure  of  it  be  not  full  of  peril ;  if  he  find  it 
to  be  such,  let  him  resort  to  palliatives  and  alleviate  the  symp- 
toms, without  busying  himself  too  much  with  a  perfect  cure  ; 
and  many  times,  if  the  patient  be  indeed  patient,  that  course 
will  exceed  all  expectation."  Bacon. 

There  can  be  no  more  unpardonable  conduct  than  to  give  to  Dangers  of 
the  patient  a  decided  opinion  of  his  disease  being  of  a  dangerous  emmlo^ua 
nature,  and  of  confidently  auguring  its  fatal  termination.    Such,  p'^^s'^osIs. 
indeed,  are  the  narrow  limits  of  human  foresight,  that  all  men 
of  experience  and  attentive  observation,  are  much  more  tardy  in 
giving  a  decided  opinion  of  the  result  of  a  disease  than  the  in- 
experienced practitioner.      How  many  examples  of  erroneous 

*  "  Diseases  of  the  heart,"  says  Andral,  the  heart  ought  to  be  placed  among  those 

"  characterized  by  the  most  severe  symp-  aflFectiona  which,  having  carried  patients  as 

toms,  are  not  always  without  resources.  The  near  as  possible  to  the  grave,  may  yet  bo 

attention  of  physicians  cannot  be  too  much  so  remedied  as  to  permit  of  a  long  exist- 

called  to  facts  of  this  kind.     Complaints  of  ence." 
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Chap. XXVI.  prognosis  in  the  diseases  of  the  heart  do  we  not  all  meet  with  ? 
and  I  am  convinced,  that  nothing  has  contributed  more  to 
extend  this  humiliating  catalogue,  than  the  introduction  of 
auscultation. 

Injurious  in-       The  stetkoscove.  it  has  been  remarked,  is  often  employed,  not 

fluence  of  .  -i  ,,..,..  , 

auscultation,  ouly  vcry  unuecessanly,  and  at  an  injudicious  moment,  but  even, 
I  regret  to  say,  for  unworthy  purposes.  To  arrest  a  patient's 
attention  to  his  heart  by  the  formal  pedantry  of  a  stethoscopic 
examination,  cannot  fail  to  excite  more  or  less  anxiety  and  alarm. 
Such  excitement  alone  has  a  powerful  influence  on  the  heart's 
movements,  not  only  in  increasing  any  unnatural  motions  of  that 
organ,  but  even  leading  the  sick  to  suspect  that  he  has  some 
serious  disease  when  none  exists. 

"  A  custom,"  justly  observes  a  popular  author,  "  has  long  pre- 
vailed among  physicians,  of  prognosticating,  as  they  call  it,  the 
patient's  fate,  or  foretelling  the  issue  of  the  disease.  Vanity, 
no  doubt,  introduced  this  practice,  and  still  supports  it,  in  spite 
of  common  sense  and  the  safety  of  mankind.  I  have  known  a 
physician  barbarous  enough  to  boast,  that  he  pronounced  more 
sentences  than  all  his  Majesty's  judges.  Would  to  God  that  such 
sentences  were  not  often  equally  fatal!  It  may,  indeed,  be  alleged, 
that  the  doctor  does  not  often  declare  his  opinion  before  the 
patient.  So  much  the  worse.  A  sensible  patient  had  better  hear 
what  the  doctor  says,  than  learn  it  from  the  disconsolate  looks, 
the  watery  eyes,  and  the  broken  whispers  of  those  about  him. 
It  seldom  happens,  when  the  physician  gives  an  unfavourable 
opinion,  that  it  can  be  concealed  from  the  patient ;  the  very 
embarrassment  which  the  friends  and  attendants  show  in  dis- 
guising what  he  has  said,  is  generally  sufficient  to  disclose  the 
truth.  We  do  not  see  what  right  any  man  has  to  announce  the 
death  of  another,  especially  if  such  a  declaration  has  a  chance  to 
kill  him.  Mankind  are  indeed  very  fond  of  prying  into  future 
events,  and  seldom  fail  to  solicit  the  physician  for  his  opinion. 
A  doubtful  answer,  however,  or  one  that  may  tend  rather  to 
encourage  the  hopes  of  the  sick,  would  surely  be  more  proper. 
This  conduct  could  hurt  neither  the  patient  nor  the  physician. 
Nothing  tends  more  to  destroy  the  credit  of  physic  than  those 
rash  and  unfeeling  prognosticators,  who,  by  the  bye,  are  genc- 
rallv  the  most  ignorant  of  the  faculty.     The  mistakes  whicli 
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daily  happen  in  this  way,  are  so  many  standing  proofs  of  human  chap.xxvi.. 
vanity  and  the  weakness  of  science. 

"  We  readily  admit,  that  there  are  cases  where  the  physician 
ought  to  give  intimation  of  the  patient's  danger  to  some  of  his 
near  connexions,  though  even  this  ought  always  to  be  done 
with  the  greatest  delicacy  and  caution  ;  but  it  never  can  be 
necessary,  in  any  case,  that  the  whole  town  and  country  should 
know,  immediately  after  the  doctor  has  made  his  first  visit,  that 
he  has  no  hopes  of  his  patient's  recovery.  Persons  whose  imper- 
tinent curiosity  leads  them  to  question  the  physician  with  regard 
to  the  fate  of  the  patient,  certainly  deserve  no  other  than  an 
evasive  answer. 

"  The  vanity  of  foretelling  the  fate  of  the  sick  is  not  peculiar 
to  the  faculty  ;  others  follow  their  example,  and  those  who  think 
themselves  wiser  than  their  neighbours  often  do  much  hurt  in 
this  way.  Humanity  surely  calls  upon  every  one  to  comfort  the 
sick,  and  not  to  add  to  their  affliction  by  alarming  their  fears. 
A  friend,  or  even  a  physician,  may  often  do  more  good  by  a  mild 
and  sympathizing  behaviour  than  by  medicine,  and  should  never 
neglect  to  administer  that  greatest  of  all  cordials — hope. 

"  So  far,  however,  is  this  from  being  generally  attended  to, 
that  many  make  it  their  business  to  visit  the  sick,  on  purpose  to 
whisper  dismal  stories  in  their  ears ;  such  may  pass  for  sympa- 
thizing friends,  but  they  ought  rather  to  be  considered  as  cruel  Buchan's 
and  unprincipled  enemies."  ?/eSS. 
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CHAPTEE  XXVII. 

THE  TREATMENT  OF  THE  DISEASES  OF  THE  HEART. 

TJce  imperfect  classification  of  medicines  ;  no  class  has  heen  assigned  to 
cardiacs;  cardiac  medicines  enumerated;  table  of  cardiacs. 

The  treatment  of  the  maladies  of  the  heart  is  not  the  least 
important  subject  to  be  discussed  in  this  work.    The  details 
offer  a  far  more  extensive  field  of  inquiry  than  has  usually  been 
allotted  to  them ;  and  yet  they  have  never  been  investigated  in 
a  general  or  comprehensive  manner,  nor  has  there  been   any 
advancement  made  on  this  branch  of  therapeutics^  at  all  com- 
mensurate with  the  progress  of  physiological  and  pathological 
science. 
Imperfection       Thosc  who  havc  Written  on  particular  diseases  of  the  heart 
of  therapeu-^  havc  pointed  out  what  they  may  have  considered  to  be  the  best 
''^^-  modes  of  treating  them,  but  almost  all  their  observations  apply 

chiefly  to  its  organic  affections  ;  whereas  it  is  in  the  functional 
disorders  of  the  circulating  apparatus  that  the  treatment  is  so  • 
important  and  so  decidedly  beneficial.  Indeed,  I  will  endeavour 
to  prove  that  many  of  the  functional  disturbances  of  the  heart, 
recorded  in  medical  works,  though  they  may  not  have  been  con- 
sidered as  primary  affections,  yet,  Avhenever  such  ailments  have 
been  relieved  by  medical  treatment,  the  relief  has  been  ob- 
tained by  employing  those  very  remedies  which  have  a  specific 
influence  on  the  organs  of  circulation. 
No  class  as-  It  is  remarkable,  that  in  no  work  on  therapeutics  do  we  find 
dSs*^ '"  ^^"^  even  a  class  assigned  to  those  remedial  substances  which  act 
directly  upon  the  heart.  The  significant  term  cardiacs  has  sel- 
dom been  made  use  of,  although  the  word  cordial  is  employed 
in  common  language  distinctly  to  denote  such  substances.     In 
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place  of  being  arranged  together,  as  those  medicines  are,  which  cn.  xxvii. 
act  on  the  nervous,  digestive,  and  biliary  systems,  on  the  kid- 
neys  and  on  the  skin,   cardiacs   will  be  found  classed — some 
amongst  the   tonics,    some   amongst  the   narcotics,    and   some 
amongst  the  anti-spasmodics. 

It  seems  to  be  inexplicable,  how  so  important  a  class  of  medi-  Vaiueofsuch 
cines  as  those  which  have  a  specific  influence  upon  the  heart,  tion. 
should  not  have,  like  those  which  act  upon  other  and  far  less 
important  organs,  been  grouped  together  and  arranged  under 
one  class.  A  class  of  cardiac  remedies  might,  therefore,  be  very 
properly  formed ;  in  which  might  be  arranged  the  various  vege- 
table, mineral,  and  animal  substances,  which  have  a  specific 
action  on  the  central  organ  of  the  circulation. 

There  seems  never  to  have  been  any  fixed,  principles  em- 
ployed for  classifying  medicinal  substances.  Some  classes  have 
been  formed  by  selecting  for  each  those  substances  which  pro- 
duce particular  effects  upon  certain  organs  or  systems  of  the 
economy,  such  as  sudorifics  and  diuretics.  In  other  classes, 
medicinal  substances  are  brought  together,  because  they  are  each 
supposed  to  have  the  same  influence  on  particular  diseases,  such 
as  anti-spasmodics,  and  diffusible  and  permanent  stimulants. 
There  are  also  many  medicines  which  belong  to  several  different 
classes ;  for  the  same  medicine  affects  different  organs.  The 
effects  of  medicines  are  greatly  m.odified,  or  entirely  new  effects 
are  produced,  when  administered  in  different  doses ;  opium  and 
alcohol,  in  small  doses,  exhilarate,  and,  in  larger  quantities, 
cause  depression ;  so  that  these  substances  are  both  stimulant 
and  sedative.  The  preparations  of  iron  act  as  tonics  and  as 
astringents,  and  these  preparations  are  arranged  in  both  these 
classes  of  the  materia  medica. 

The  numerous  medicinal  substances  of  which  I  have  sub- 
joined a  Table,  have  been  placed  in  different  classes  of  the 
materia  medica;  consequently,  it  may  readily  be  anticipated, 
that  they  have  also  an  influence  upon  other  organs,  besides  the 
heart  and  vascular  system.  The  great  difficulty  in  classifying 
these  substances  arises  from  the  circumstance  just  mentioned, 
that  the  same  medicine  has  perfectly  different  effects  when  ad- 
ministered in  different  doses. 

It  is  of  great  importance,  in  viewing  cardiacs  as  a  class,  to 
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Ch.  XXVII.  remember,  that  each  of  them  has  its  peculiar  mode  of  acting 
upon  the  organs  of  circulation  ;  some  of  them  increasing,  and 
others  diminishing  the  heart's  vigour :  there  are  others  also 
which  act  upon  the  heart  through  the  medium  of  the  blood. 


TABLE. 

Antimonials. 

AlcohoL 

Tobacco. 

Mercurials. 

Ether. 

Belladonna. 

Lead. 

Chloroform. 

Lobelia, 

Silver. 

Iron. 

Ipecacuanha 

Zinc. 

Camphor. 

Digitalis. 

Copper. 

Valerian. 

Hellebore. 

Iodine. 

Myrrh. 

Elaterium. 

Alum. 

Assafoetida. 

Colchicum. 

Ammonia. 

Galbanum. 

Musk. 

Soda. 

Opium. 

Castor. 

Potash. 

Hyoscjamus. 
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CHAPTER  XXVIIL 

THE  DOCTRINE  OP  REMEDIES. 

Processes  employed  by  the  animal  economy  to  cure  diseases  ;  these  processes 
are  hath  mechanical  and  chemical ;  they  are  under  the  influence  of  the  vital 
principle;  examples  of  these  processes  in  man  and  in  animals;  the  inti- 
mate union  between  animals  and  vegetables ;  animals  exhale  and  excrete 
the  elements  necessary  for  the  life  of  vegetables;  vegetables  exhale  and 
secrete  the  elements  necessary  for  the  life  of  animals;  the  processes  em- 
ployed by  the  economy  for  the  cure  of  diseases  can  be  imitated ;  a  system 
of  therapeutics  founded  on  these  natural  processes  ;  this  system  illustrated 
by  the  doctrine  of  Hippocrates  and  the  elder  pathologists  ;  its  utility  in  the 
treatment  of  the  diseases  of  the  heart. 

Sydenham,  alluding  to  the  works  of  Hippocrates,  observes, 
'^  He  exhibited  a  genuine  history  of  the  operations  of  Nature  in 
the  diseases  of  mankind.  His  theory  was  no  more  than  an 
exact  description  of  Nature ;  it  was  highly  reasonable  that  he 
should  aim  in  his  practice  only  at  relieving  diseased  nature  by 
all  the  means  he  could  employ ;  and  hence  he  required  no  more 
of  art  than  to  assist  nature  when  she  languished,  and  to  check 
her  when  her  efforts  were  too  violent;  and  to  accomplish  these 
two  ends  by  the  steps  and  methods  whereby  she  endeavours  to 
expel  the  disorder.  For  this  sagacious  observer  found  that 
nature  alone  terminates  distempers,  and  works  a  cure  with  the 
assistance  of  a  few  simple  medicines,  and  sometimes  without 
any  medicine  at  all."  Sydenham. 

Before  entering  further  upon  the  important  subject  of  the 
treatment  of  diseases  of  the  heart,  it  appeared  to  me  that  it 
would  be  expedient  to  give  a  general  view  of  therapeutic  science; 
and  that,  by  having  once  established  some  general  principles,  by 
which  the  treatment  of  diseases  should  be  conducted,  these  prin- 
ciples can  afterwards  be  applied  to  the  treatment  of  the  parti- 
cular diseases  of  the  heart. 
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Powers  of 
the  economy 
to  res;ul  lie 
the  circula- 
tion. 


Two  kinds 
of  the>*e. 


To  fulfil  this  purpose,  I  will  endeavour  to  show  that  the 
instinctive  processes,  which  the  animal  economy  has  the  power 
of  performing,  not  only  for  preserving  and  restoring  functions  of 
the  economy  when  they  are  disordered,  but  likewise  for  the  cure 
of  diseases,  are  a  safe  guide  to  follow  in  the  administration  of 
remedies ;  and  above  all,  that,  for  the  cure  of  diseases,  it  is  wise 
to  follow  Nature, — to  endeavour  to  aid  and  assist  her  in  exe- 
cuting her  functions,  but  never  to  interrupt  her  efforts.  By 
admitting  this  as  a  great  general  principle  for  conducting  the 
treatment  of  disease,  we  shall  find  that  all  therapeutic  agents 
may  be  simply  arranged,  and  rules  for  administering  them  be 
distinctly  pointed  out. 

Let  us,  therefore,  review  in  succession  these  different  acts  of 
the  economy,  after  which  we  shall  be  prepared  to  enter  upon  the 
consideration  of  the  means  which  we  possess  for  imitating  these 
natural  processes,  and  for  their  application  in  the  treatment  of 
the  diseases  of  the  heart. 

As  the  animal  economy  possesses  powers  within  itself  to  pre- 
serve, and  to  restore  the  integrity  of  its  various  functions,  when 
they  have  been  deranged ;  and  as,  from  the  changes  which  are 
constantly  taking  place  in  the  distribution  of  the  blood  to  the 
different  organs,  whether  for  performing  the  functions  of  nutri- 
tion, growth,  or  life  ;  or  from  those  changes  w^hich  are  con- 
stantly resulting  from  the  habits  of  organized  beings,  it  becomes 
necessary  that  the  economy  should  have  requisite  means  to 
enable  it  to  preserve  the  due  proportion  of  blood  in  the  different 
organs.  For,  although  the  heart  impels  the  blood  into  all  the 
arteries  with  equal  velocity,  yet  the  circulation,  we  have  seen, 
undergoes  various  changes  before  it  reaches  the  capillary  system  ; 
such  changes  being  produced  by  diiferent  modes  in  the  arrange- 
ment of  the  arteries,  and  by  dilTerences  in  their  modes  of  distri- 
bution in  the  various  organs. 

Of  the  instinctive  processes  by  which  the  circulation  is  regu- 
lated, one  class,  it  has  been  shown,  is  employed  to  free  the  heart 
from  any  extra  quantity  of  blood,  and  another  class  to  increase 
the  quantity ;  the  one  relieving  an  oppressed,  and  the  other 
invigorating  a  feeble  heart; — these  processes  are  performed  by 
the  respiratory  and  muscular  systems — by  iho,  pulnio- cardiac  ixnCi 
the  musculo- cardiac  functions,  separately  or  combined. 
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The  constant  changes  in  the  inspirations  and  expirations,  the  Ch.  xxvni. 
acts  of  sobbing,  sighing,  and  crying,  are  each  of  them  instinctive 
efforts  resorted  to  for  unloading  a  congested  heart,  such  as  that 
caused  by  grief;  whereas,  by  convulsive  movements,  as  laug-h-  One  relieves 

-,         ,  ,  ■,.         .  .         .  .  1  .        congestion, 

mg,  or  by  the  musculo -cardiac  lunction  increasing  the  quantity 

of  blood  within  the  heart,  its  action  is  invigorated,  as  in  persons  and  the  other 

'  .  syncope 

when  recovering  from  syncope,  the  hysteric  paroxysm,  and  from 
other  fits ;  the  violent  convulsive  movements  in  these  diseases 
promote  the  flow  of  the  venous  blood  into  the  right,  and  impede 
the  exit  of  the  arterial  blood  from  the  left  heart. 

Whilst  such  movements  are  employed  by  the  economy  for  the  involuntary 
purpose  of  restoring  disturbances  in  the  circulation,  we  have  also  from  difter- 
seen  that  convulsions  also  take  place  under  other,  and,  indeed,  ^'^ 
very  different  circumstances — as  from  disease  or  injuries  of  the 
nervous  centres,  or  of  the  nerves  emanating  from  them.     The 
almost  incessant  involuntary  movements  which  form  so  remark- 
able a  feature  during  cliorea^  and  the  permanent  contraction  of  the 
organs  of  active  motion  in  trismus^  appear,  as  far  as  our  present 
knowledge  extends,  rather  to  be  the  direct  effects  of  disease, 
than  acts  of  the  economy  resorted  to  for  the  purpose  of  restoring 
a  disturbed  circulation. 

The  instinctive  acts  performed  by  the  organs  of  respiration 
and  circulation  are  employed,  not  only  for  the  purpose  of  pre- 
serving the  balance  of  the  circulation,  which  our  habits  and 
necessities  constantly  derange,  but  they  are  also  resorted  to  by 
the  system  in  the  more  serious  diseases  of  the  heart  in  which  the 
circulation  has  suffered  some  additional  causes  of  disturbance. 

In  those  disorders  wherein  the  powers  of  the  economy  are  not  Powers  of  the 
sufficient  to  restore  the  circulation,  we  then  find  that  further  cure  disease. 
means  and  processes  are  resorted  to,  which,  since  the  very  dawn 
of  medical  science,  have  been  observed  and  accurately  described, 
though  they  have  received  far  too  little  consideration  from 
modern  pathologists :  "  that  there  is  in  the  animal  economy  a 
power  to  obviate  and  correct,  in  a  certain  degree,  everything  not 
suited  to  the  health  of  the  economy,  which  has  been  properly 
named  the  vis  naturce  conservatrix  et  medicafrix.^^  CuUen. 

Of  these  processes,  one  of  the  most  remarkable  is  spontaneous  Spontaneous 
hcemorrhage,  a  process  of  the  economy  by  which  an  accnmula-  curattve^"^^' 
tion  of  blood,  or  plethora  of  a  particular  organ,  is  relieved,  and  ^^*^^^'*"^' 
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cu. XXVIII.  the  natural  state  of  its  circulation  restored.  Thus,  it  is  in  this 
manner  that  a  fulness  of  blood  in  the  head  is  relieved  by  epi- 
staxis,  in  the  chest  by  haemoptysis,  and  in  the  chylopoietic 
viscera  by  the  hfemorrhoidal  flux. 

and  likewise       J^q  Icss  remarkable  are  the  effects  oi  spontaneous  vomitinq. 

of  spontane-  ,.,.  ,.. 

ous  vomiting,  another  process  of  the  economy  which  is  resorted  to  in  disturb- 
ances of  the  circulation,  more  especially  in  derangements  of  the 
capillaries^  whether  of  those  of  the  cutaneous  or  of  the  gastro 
pulmonary  mucous  system.  The  violent  muscular  movements 
which  accompany  the  act  of  vomiting  have  so  powerful  an  effect 
on  the  circulation,  that  the  functions  of  the  capillaries,  however 
much  they  may  have  been  interrupted,  appear  to  be  almost  im- 
mediately restored  by  it ;  so  that,  in  place  of  cok^iess  of  the 
cutaneous  surface  accompanying  such  disturbance  of  the  capil- 
laries, a  copious  perspiration  ensues  ;  after  which,  the  balance 
of  the  circulation  is  completely  restored. 

Intimately  associated  as  the  act  of  vomiting  is  with  nausea, 
and  though  these  two  processes  have  effects  upon  the  system 
which  appear  to  be  quite  different,  yet,  as  I  have  already  ex- 
plained, they  may  either  occur  separately,  or  they  may  \^  com- 
bined together,  forming  one  act. 

Nausea,  like  vomiting,  may  be  observed  in  many  diseases  to 
be  employed  by  the  vis  medicatrix,  in  order  to  change  the  state 
of  the  circulation. 

Nausea,  without  vomiting,  frequently  accompanies  a  suppres- 
sion of  the  menstrual  flux,  being  then  employed  by  the  vis  medi- 
catrix  for  the  purpose  of  regulating  the  circulation  in  the  heart, 
which,  in  such  cases,  is  more  or  less  deranged.  Thus,  it  is  not 
unusual  to  meet  with  examples  of  painful  or  obstructed  men- 
struation, which  are  preceded  by  a  fit  of  vomiting ;  the  vomiting 
ceasing  whenever  the  flux  makes  its  appearance. 

The  sickness  and  vomiting,  so  frequently  the  accompani- 
ments, and  which  are  important  diagnostic  symptoms  of  an  im- 
pregnated uterus^  are,  in  all  probability,  an  effort  of  the  economy 
to  preserve  the  balance  of  the  circulation  which  has  been  dis- 
turbed by  the  condition  of  the  uterine  system. 

In  hooping-cough  there  is  no  more  favourable  sign,  and  nothing 
alleviates  the  severity  of  the  symptoms  of  that  disease  more,  than 
spontaneous  vomiting ;  and  instances  are  by  no  means  rare,  of 
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persons  who  have  a  disease  of  the  stomach  being  in  the  habit,  cn.xxviii. 
for  a  lengthened  period,  of  vomiting  after  each  meal. 

In  the  infant  we  also  observe  how  the  economy  employs  the  The  rcgurd- 
act  of  vomiting  solely  for  the  purpose  of  relieving  the  stomach  foodTnthV^' 
of  superabundant  milk,  or  pernicious  food.    Infants  are  frequently  ^"^'"*= 
in  the  habit  of  vomiting  some  of  the  milk  which  they  have 
sucked,  when,  from  too  great  desire,  the  stomach  had  been  over- 
loaded ;  a  habit  which  sometimes  continues  for  a  lengthened 
period,  without  the   health  of  the.  child   appearing  to  be  im- 
paired. 

The  same  is  told  of  the  glutton ;  that  animal,  after  over-dis-  and  in  the 
tending  his  stomach,  is  said  to  be  in  the  habit  of  pressing  him-  ^'^''^'"" 
self  in  a  convenient  situation,  such  as  between  the  branches  of 
a  tree,  and  thus  to  disgorge  the  stomach,  in  order  that  he  may 
be  again  ready  for  another  repast ! 

The  vomitings  which  accompany  seasickness  and  cholera  are  sea  sickness 
all  acts  of  the  economy  for  which  some  wise  purpose  must  un-  ' 
doubtedly  be  intended. 

So  great,  indeed,  is  the  influence  of  the  act  of  vomiting  in  re-  V(  miting 
lieving  disease,  that,  in  order  to  produce  it,  some  animals,  when  resorted  to  by 
unwell,  are  instinctively  impelled  to  eat  substances  which  cause  ^"™^'^- 
vomiting  ;  familiar  examples  of  which  may  be  observed  in  the 
dog  and  cat,  they  being  in  the  habit  of  causing  themselves  to 
vomit  by  eating  particular  plants. 

All  these  means  possessed  by  the  animal  economy  to  restore  a  such  pro- 
disturbed  circulation  are,  it  may  be  observed,  strictly  mechani-  meduin^oai. 
cal.  The  movements  of  the  parietes  of  the  chest  in  respiration 
and  in  vomiting  ;  the  increase  in  the  vigour  of  the  heart  by  the 
influence  of  the  musculo-cardiac  function  ;  and  the  increase  or 
diminution  in  the  velocity  of  the  streams  of  blood  passing  out 
of,  and  coming  into  the  heart  are,  doubtless,  all  mechanical  pro- 
cesses. 

But  the  animal  economy  possesses  likewise  means  by  which  it  chemical 
can  modify  and  correct  the  qualities  of  the  fluids,  when  these  Snpfoyed  by' 
have  been  changed  by  disease  ;  such  processes  are  considered  ^^^^  economy. 
chemical,  bnt  they  are  under  the  immediate  control  of  the  vital 
principle.     It  is  this  vital  principle,  which  constitutes  that  re- 
markable difference  between  the  processes  which  are  performed 
in  the  chemical  and  in  the  vital  laboratories,  or  the  differences 
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ch.  XXVIII.  between  the  processes  of  organized  and  inorganized  bodies. 
The  vital  What  the  nature  of  the  vital  principle  or  nervous  power  is,  we 
eSates'them  ^^^^  ^^^i  ^^^i  ^^  ^^®  present  state  of  physiological  science,  we 
must  be  satisfied  with  observing  its  laws,  and  their  operations  in 
the  animal  economy. 
The  blood  We  may  observe  chemico-vital  processes  resorted  to,   when 

them!  there  is  a  disordered  circulation  from  a  change  in  the  qualities 

of  the  hlood.  Morbid  alterations  in  that  fluid  are  corrected  by 
processes,  which  are  executed  either  by  the  digestive,  by  the  re- 
spiratory, or  by  the  cutaneous  systems,  conveying  and  mixing 
with  the  blood  various  matters  which  may  have  been  taken  into 
the  stomach,  or  absorbed  by  the  lungs,  or  by  the  skin. 

Noxious  matters  may  be  removed  from  the  blood  by  the 
organs  of  excretion.     Profuse  perspiration  and  diarrhoea,  critical 
sweats  and  purgings,  the  formation  of  abscesses  and  eruptions, 
are  all  processes  which  are  employed  by  the  vis  medicatrix  naturce 
for  the  relief,  and  for  the  cure  of  disease. 
Instinctive         1^0  enable  the  economy  to  perform  some  of  the  processes  for 
fo^thes?*^  w-*^  restoring  the  healthy  state  of  the  blood,  man,  like  other  animals, 
poses.  ig  endowed  with  an  instinct^  by  which  he  can  make  choice  of 

such  kinds  of  food  and  drinks,  as  contain  the  elementary  sub- 
stances which  are  necessary  in  the  chemico-vital  laboratory,  and 
enable  it  to  form  such  compounds  as  may  be  required  for  restor- 
ing the  blood  to  a  healthy  state.     This  instinct  prompts  man  to 
change  his  food  when  suffering  from  disease  ;  and,  however  in- 
consistent or  improper  the  food  he  then  selects  may  appear,  the 
choice  is  always  beneficial,  and  never  injurious. 
Exemplified        To  allow  the  sick  to  obey  their  natural  instincts  is  a  useful 
practical  maxim  :  when  the  most  skilful  practitioner  cannot  pre- 
sume to  dictate  either  the  kind  or  the  quantity  of  food  or  drink, 
the  sick  man  can,  with  confidence,  select  for  himself  such  as 
are  most  palatable   and  grateful.      Hence,  amongst  the  sick, 
there  are  some  who  prefer  animal  to  vegetable  food  ;  some  salted 
to   fresh  meats ;    some  fermented  liquors,   and   others   wines ; 
some  acidulated  drinks,   and  others  give  preference    to   plain 
water. 
The  powers  of      Thesc  rcstorativc  powers  possessed  by  the  animal  economy,  are 
exempE^   uo  Icss  apparent,  when  a  part  of  the  body  has  been  wounded  or 
in  wounds,     otherwise  injured.  If  the  soft  parts  have  been  divided,  or  if  a  bone 
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has  been  broken,  or  an  artery  wounded  ;  in  all  siicli  accidents  the  Oh.xxviii. 
restorative  powers  of  Nature  are  strikingly  illustrated.  What 
can  be  more  beautiful  than  the  means  she  employs  to  heal  a 
wound  of  the  skin  ?  First  arresting  the  haemorrhage,  by  plugging 
up  with  a  coagulum  of  blood  the  mouths  of  the  divided  arteries  ; 
then  hermetically  sealing  the  surface  of  the  wound  with  a  cover- 
ing of  inspissated  blood  ;  and  finally,  repairing  the  injury  by  a 
process  of  granulation  and  cicatrization.  And  what  can  be  a 
more  striking  illustration  of  the  vis  medicatrix  naturce,  than 
the  reunion  of  a  fractured  bone  by  the  deposit  of  osseous  matter 
around  the  fractured  extremities  ? 

We  may  indeed  observe,  that  not  only  in  man,  but  throusfh-  instincts  are 

•'  ,  ,  ...  .        universal  in 

out  the  whole  animal  kingdom,  there  is  an  instinct  by  which  the  animal 
every  race  of  living  beings  is  enabled  to  select  its  proper  food, 
and  to  avoid  such  as  is  hurtful.  There  is  also  an  instinct 
which  prompts  animals,  when  they  are  suffering  from  disease,  to 
change  their  food,  and  choose  aliments  which,  when  in  health, 
they  never  partake  of,  and  for  which  they  may  even  have  a  re- 
pugnance. It  is  thus  why  wild  animals  crowd  to  the  salt  springs  Examples  ©f 
which  abound  in  the  interior  of  the  vast  continent  of  America ; 
and  the  deer  which  inhabit  the  hills  and  the  forests  of  this 
country  repair,  at  particular  seasons,  to  the  sea- shore,  in  search 
of  those  plants  which  are  strongly  impregnated  with  salt,  and 
also  to  drink  the  sea-water. 

In  some  birds  there  is  a  similar  instinct,  which  impels  them 
to  swallow  substances,  such  as  small  stones  or  pebbles,  for  the 
purpose  of  aiding  their  digestion :  the  same  instinctive  powers 
direct  the  common /oit?Z  in  the  "laying  season"  to  search  for 
lime^  from  which  the  shell  of  its  egg  is  to  be  formed. 

What  can  more  strikingly  corroborate  the  existence  of  these 
instinctive  powers  than  what  is  told  by  the  Egyptian  physicians 
of  the  habit  of  the  hippopotamus,  if  it  be  not  a  fiction  ?  That 
inhabitant  of  the  Nile  is  said  to  come  out  of  the  river  on  parti- 
cular occasions,  and  striking  his  gigantic  feet  against  the  sharp 
point  of  a  broken  reed,  to  lacerate  the  skin,  from  which  a  bleed- 
ing followed,  which  he  stopped,  after  it  had  been  sufQciently 
copious,  by  plugging  up  the  wound  with  mud ! 

*'  God  has  the  same  care  of  brutes,  and  has  given  them  in- 
stinct in  lieu  of  reason,  of  which  they  are  destitute.     But  if  this 
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instinct  be  real,  it  should  be  greatly  superior  to  reason.  Hence 
it  reveals  to  brutes  directly  those  things  which  the  other  does 
not  discover  to  men  till  after  abundance  of  turnings  and 
windings." 

It  has  also  been  ordained,  that  the  animal  and  vegetable 
kingdoms  shall  be  mutually  dependent  upon  each  other  for  their 
subsistence  ;  plants,  for  their  nourishment,  absorbing  carbonic 
acid,  being  that  portion  of  the  atmospheric  air  which  is  thrown 
off  by  animals,  and  which  is  hurtful  to  animal  life  ;  and  animals, 
for  their  subsistence,  inhaling  oxygen,  being  that  portion  of  the 
air  which  is  evolved  by  plants. 

Similar  interchange  takes  place  between  the  two  kingdoms  in 
solid  food  ;  for  whilst  the  animal  lives  upon  plants,  the  excre- 
tions of  the  animal  become  food  to  the  vegetable. 

It  is  impossible  to  contemplate  all  these  instinctive  acts  of  the 
animal  economy  without  being  struck  with  the  wisdom  and 
design  by  which  the  phenomena  both  of  the  animal  and  vege- 
table kingdoms  are  intimately  associated  and  inseparably  con- 
nected with  one  another. 

"  All  nature,"  observes  an  elegant  author,  "  is  united  by 
indissoluble  ties ;  every  individual  thing  exists  for  the  sake  of 
another." 

From  what  has  now  been  said  it  appears  to  me,  that  a  gene- 
ral principle  may  be  legitimately  established  for  the  administra- 
ti(m  of  remedies,  based  upon  the  processes  which  we  have  seen 
arc  instinctively  resorted  to  by  the  animal  economy  to  restore 
functions  that  have  been  deranged,  and  to  repair  injuries  ;  and 
that  a  rational  system  of  therapeutics  should  consist  in  imitating 
these  processes,  and  in  endeavouring  to  expedite  or  assist,  but 
never  to  interrupt,  Nature's  efforts. 

In  reviewing  the  various  remedial  means  which  are  employed 
by  the  economy  for  the  cure  of  disease,  what  can  more  forcibly 
illustrate  this  great  tlierapcutic  principle  than  the  fact,  that  the 
effects  of  each  of  our  remedial  means  arc  in  strict  imitation  of 
one  of  those  natural  processes  ;  therefore  the  success  of  the  phy- 
sician, in  the  administration  of  these  remedies,  will  depend  upon 
the  sagacity  which  he  displays  in  selecting  them  in  the  appro- 
priate stages  of  the  disease,  and  according  to  the  peculiarities  of 
rach  case  ? 
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Of  these  curative  means,  as  of  those  processes  possessed  by  ch.  xxviii 
the  economy,  some  are  mechanical  and  some  are  chemical.  somroTthe 

By  the  first  class,  or  by  those  which  are  in  imitation  of  the  f'^^^^'^^  ^ 

J  I  J  means  act 

mechanical  processes  of  the  economy,  we  can  increase  or  diminish  mechanically. 
the  quantity  of  the  heart's  blood.  We  can  increase  the  blood 
within  the  heart  by  muscular  exertions,  by  changes  in  respira- 
tion, or  by  artificially  stemming  the  flow  of  the  arterial  blood 
in  the  extremities  of  the  body  by  the  tourniquet ;  and  we  can 
diminish  the  quantity  of  blood  within  the  heart  by  blood- 
letting, by  abstracting  blood  from  one  part  of  the  body  to 
another  by  the  application  of  cupping-glasses  or  cupping- 
boots,  or  by  causing  vomiting  or  fainting  by  the  use  of  internal 
medicines. 

As  to  the  other  class  of  remedies,  or  those  which  act  chemically,  others  act 

„.,,„.,  ,       chemically. 

the  Materia  Medico  furnishes  examples  of  animal,  vegetable, 
and  mineral  substances,  which  act  chemically  upon  the  fluids,  by 
the  exhibition  of  which  we  can  produce  purging,  sweating,  or 
an  increased  flow  of  urine.  We  have,  likewise,  the  means  of 
restoring  the  qualities  of  the  blood,  when  these  have  been  altered, 
by  aliments  and  drinks,  as  well  as  by  various  medicinal  sub- 
stances when  taken  into  the  stomach,  or  absorbed  by  the  lungs 
or  by  the  skin. 

Thus,  we  may  infer  that  the  chemico-vital  processes  employed  'Wie  processes 

,  1  .         ,  ,.  .  1  i       •  1        1   1  of  the  eco- 

by  the  animal  economy  tor  preserving  and  restoring  health  may  nomy  imi- 
be  considered  as  rational  and  legitimate  guides  for  the  treatment  ^  ''  ' 
of  disease,  and  that  we  also  possess  agents  by  which  such  pro- 
cesses can  be  imitated. 

In  confirmation  of  these  views,  we  have  only  to  consider  the 
sensible  effects  which  are  produced  upon  the  body  by  different 
remedial  means,  and  thus  discover  the  signs  with  which  we  are 
furnished  for  their  administration. 

What  can  be  a  m(;re  certain  indication  of  the  propriety  of  by  artificial 
employing  artificial  Z>?oo<:Z-Ze^^m^,  than  the  uneasy  sensations  in  '  ''' 
the  head  which  are  symptoms  of  plethora,  and  which  were  on  a 
previous  occasion  relieved  by  a  spontaneous  bleeding  from  the 
nose  ;  or  what  can  be  a  more  certain  indication  of  the  propriety 
of  abstracting  blood,  when  there  is  a  return  of  particular  uneasy 
feelings  in  the  chest,  and  disturbed  respiration,  symptoms  of 
pulmo-cardiac  congestion,  which  had  on  a  former  occasion  been 
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ch.  XXVIII.  relieved  by  a  copious  haemoptysis? — or,  in  fine,  of  the  advantages 
of  blood-letting,  when  there  are  symptoms  indicating  a  certain 
condition  of  the  chylopoietic  viscera,  which  have  been  mitigated 
by  the  hsemorrhoidal  flux  ? 

The  same  remarks  are  applicable  to  those  diseases  which  na- 
ture relieves  by  vomiting^  by  perspiration^  hj  purging^  by  an 
increased  secretion  of  urine^  by  the  formation  of  an  abscess^  or 
by  a  cutaneous  eruption. 

by  the  use  of  The  effort  of  vomiting^  which  marks  the  presence  of  some 
noxious  matter  in  the  stomach,  is  not  only  a  symptom  which 
gives  this  information,  but  it  points  out  the  propriety  of  admi- 
nistering an  emetic ;  a  practical  lesson,  which  has  been  handed 
down  to  us  by  the  Father  of  Medicine,  who  made  use  of  emetics 
in  cholera  morbus^  "  though  in  this  distemper  they  had  vomited 
too  much  already,  yet  in  this  case  a  vomiting  was  cured  by  a 

lib.  V.)  vomit. 

an-ibysudo-  Pcrspirations  likewise  relieve  certain  states  of  the  system, 
hence  an  increased  heat  of  the  skin  becomes  an  indication  of  the 
propriety  of  administering  sudorifics. 

and  by  pur-        So,  alsOj  purging  may  be  a  symptom  which,  along  with  some 

gatives,  others,  indicates  that  either  the  mucous  membrane  of  the  bowels 
is  inflamed,  or  that  the  biliary  and  other  secretions  are  altered : 
it  therefore  points  out  the  propriety  of  administering  such  medi- 
cines as  may  mitigate  the  condition  of  the  mucous  membrane  of 
the  intestine,  or  improve  the  condition  of  the  biliary  and  other 
morbid  secretions. 

and  by  iirti-        Absccsses  are  well  known  to  relieve  certain  states  of  the  sys- 

cbargi;8.  tem,  and  to  point  out  the  use  of  setons  and  issues  in  similar 
ailments ;  eruptions  are  no  less  effective  in  relieving  diseases, 
and  point  out  the  propriety  of  treating  such  conditions  of  the 
system  by  evacuating  and  alterative  remedies. 

Principieaof       The  vicw  that  has  been  now  given  of  the  great  general  prin- 

t  orapeutics.  ^jp^^,  ^|-j^^  ouglit  to  guidc  US  in  the  treatment  of  disease,  unfolds 
an  extensive  and  interesting  field  of  research  :  any  further  ob- 
servations which  I  have  to  offer  on  the  subject,  whilst  they  are 
more  immediately  applicable  to  the  treatment  of  the  diseases  of 
the  heart,  are  yet  of  that  general  character,  that  they  equally 
apply  to  the  diseases  of  the  other  organs  and  other  systems  of 
the  economy,  and  will,  I  hope,  tend  to  elucidate  and  simplify  a 
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branch  of  medical  science  which  has  hitherto  been  complicated,  ch  xxviii. 
and  is  still,  in  many  respects,  very  obscure. 

This  great  therapeutic  principle  of  Nature  is  in  accordance 
with,  and  indeed  is  chiefly  derived  from,  the  doctrines  of  some 
of  the  elder  pathologists ;  and  if  the  phenomena  of  the  animal 
economy  which  have  been  pointed  out,  admit  of  the  explanation 
that  has  been  given,  the  infl.uence  which  mechanical,  as  well  as 
chemical  processes,  exercise  in  disease,  must  also  be  granted, 
and  therefore  the  propriety  of  placing  in  these  classes  of  remedies 
all  the  means  which  are  employed  for  the  cure  of  diseases,  must 
be  admitted. 

By  adopting  these  views  we  shall  find,  that  the  various  re- 
medial agents,  which  are  applicable  to  the  treatment  of  the  dis- 
eases of  the  heart,  can  be  systematically  arranged  ;  and,  indeed, 
I  may  also  remark,  that  there  is  no  system  of  the  economy  where 
this  therapeutic  principle  can  be  so  satisfactorily  illustrated  as 
in  the  organs  of  circulation. 

In  prosecuting  our  inquiries  on  this  most  important  branch  of  Pathological 
medical  science,  it  behoves  us  to  glance  over  some  of  those  sys-  theSooiI 
tems  of  physic  which  have  been  taught  in  the  "schools;"  and 
I  think  it  will  appear  that,  although  the  doctrines  of  each  sys- 
tem, contemplated  as  a  whole,  may  be  objectionable,  yet  mate- 
rials may  be  gleaned  from  all  of  them  by  which  essential  aid  may 
be  obtained  in  forming  a  rational  system  of  therapeutics. 

"All  physic,"  says  Hippocrates,  "  has  been  long  since  esta- 
blished ;  and  the  method  and  way  of  discovering,  as  they  have 
already  done,  several  excellent  things  which  assist  to  discover 
several  others,  if  the  inquirer  be  fitted  for  it ;  and  being  ac- 
quainted with  the  former  discoveries,  follows  the  old  track  :  he 
that  rejects  all  that  has  been  done  before  and  takes  another  road 
in  his  inquiries,  boasts  of  finding  out  of  new  things,  but  deceives 
himself,  and  others  with  him." 

Of  these  systems  of  physic  I  allude  chiefly  to  that  of  the 
"  mechanical,"  the  "  chemical,"  and  the  "  humoural,"  and  to  the 
doctrines  of  Stahl. 

It  was  the  discovery  of  the  circulation  of  the  blood  which  led  to  The  mecba- 
the  mechanical  doctrines,  upon  which  the  system  of  one  school  was  chemical 
founded  :  the  disciples  of  the  humoural  and  of  the  chemical  patho-  ^'^  '"  "^'^  ^ ' 
logists  adopted,  in  their  turn,  doctrines  by  which  they  attempted 
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Ch.  xxvjii.  to  explain  all  the  phenomena  of  disease,  and  lay  down  principles 
for  their  cure,  by  producing  changes  in  the  qualities  of  thejiuids. 

aud  of  stahi  Observing  the  natural  or  instinctive  processes  of  the  economy 
to  relieve  the  system  in  disease,  Stahl  founded  his  system,  and 
taught  the  doctrine,  that  Nature  cured  all  diseases ;  and  that 
the  whole  animal  economy  was  governed  by  the  "soul  of  man," — 
a  doctrine,  however,  which  may  be  found  in  the  works  of  the 
Father  of  Medicine,  who  considered  Nature  as  the  "  directress 

Doctrine  of  . 

iiipi)ocmtcs.  01  the  whole  animaJ  economy. 

To  this,  which  Hippocrates  called  "  Nature,"  he  ascribed  a 
mighty  power  :  "  Nature  is  of  herself  sufficient  to  every  animal, 
and  that  in  all  respects  she  performs  everything  to  them,  without 
needing  the  lest  instruction  from  any  one  how  to  do  it."  And 
again — "  It  is  this  faculty  which  gives  nourishment,  procreation, 
and  growth  to  all  things." 

Of  that  doctrine  which  teaches  us  to  take  Nature  as  our 
guide,  or  to  trust  solely  to  her  efforts,  enough  has  surely  been 
said  to  prove  how  much  the  practice  of  the  healing  art  is  to  be 
directed  by  a  comprehensive  knowledge  of  the  various  means 
which  the  animal  economy  possesses  for  the  cure  of  disease. 

"  In  how  many  instances,"  observes  the  learned  Cullen,  "  the 
effects  of  the  operations  of  Nature  have  been  falsely  imputed  to 
the  operations  of  medicines,  need  hardly  be  said.  From  the  first 
beginning  of  physic  to  the  present  day,  it  has  been  generally 
supposed  that  many  diseases  are  cured  entirely  or  chiefly  by  the 
operations  of  Nature  ;  and  that  many  of  the  cures,  supposed  to 
be  effected  by  medicine,  are  often  effected  by  nature  alone." 
"  Trusting  alone  to  Nature  may  induce  too  much  caution,  but  it 

i<:ria  Mi'dica.  corrccts  rashucss."  And  again  he  observes,  "  After  so  many 
evident  instances  of  them  (instinctive  powers),  we  can  hardly 
doubt  but  that  the  like  powers  take  place  also  in  obscure  in- 
ternal parts  in  many  cases  of  disease,  which  are  spontaneously 
cured  by  the  operations  of  Nature,  or,  in  other  words,  by  the 

Cullen.  spontaneous  powers  of  the  animal  economy." 

Krrorsofthe       But,  in  coufiding  alouc  to  the  powers  of  the  animal  economy 

btaii'/''''"'^  for  the  cure  of  disease,  tlie  practice  of  the  disciples  of  Stahl  be- 
came inert ;  being  led  to  neglect  the  use  of  some  of  the  most 
powerful  remedial  means  employed  by  the  disciples  of  the  other 
schools,  the  supposed  effects  of  these  remedies  not  according  with 
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the  general  principles  wliicli  Stahl  had  adopted ;  neither  could  cn.  xxviii. 
these  effects  be  explained  by  the  vague  theories  and  hypotheses 
upon  which  the  humoural  and  chemical  pathologists  had  built 
on  erroneous  physiological  doctrines. 

Thus  it  appears  how  well-founded  have  been    some  of  the  Ji'^^^j*"^."  °^ 
doctrines  of  the  elder  patholoofists ;  and  however  much  these  paihoio-ists 

,  .  ,  .         ^  T.  Till  1  .  rational. 

doctrines  may  have  been  disregarded  by  the  moderns,  yet  it  seems 
to  me  impossible,  either  to  give  a  satisfactory  explanation,  or  to 
establish  any  sound  principles  for  the  treatment  of  diseases, 
without  admitting  the  validity  of,  and  adopting  some  portions 
of  each  of  these  systems,  but,  more  especially,  of  that  system 
which  is  built  upon  the  powers  which  the  animal  eccmomy 
possesses  to  cure  disease;  that  doctrine  for  which,  as  I  have 
said,  we  are  indebted  to  the  Father  of  Medicine. 

Having  premised  these  observations  on  the  powers  which  are  iiowthe 

11.1.1  P  .  , .  processes  of 

possessed  by  the  animal  economy  lor  curing  disease,  we  are  next  the  economy 
led  to  inquire  into  the  means,  by  which  these  processes  can  be  tated.*  ^^^  "'^^' 
imitated  ;  as  according  to  the  doctrine  which  I  have  endeavoured 
to  establish,  the  whole  art  of  the  practice  of  physic  is  to  ad- 
minister these  remedies  at  the  proper  stages  of  disease. 

It  has  been  pointed  out  that  the  mechanical  and  the  chemical 
processes  of  the  animal  economy  have  but  an  imperfect  analogy 
to  these  processes  in  dead  matter ;  and  as  such  differences  are 
produced  by  the  agency  of  the  vital  principle,  we  must  not 
anticipate  that,  in  the  treatment  of  disease,  much  aid  will  be 
derived  from  the  use  of  remedies  which  are  either  purely  me- 
chanical or  chemical ;  or,  at  all  events,  that  when  such  curative 
means  are  successfully  employed,  they  can  only  act  along  with, 
or  under  the  guidance  and  control  of,  those  vital  pow'ers  which 
regulate  the  healthy  functions. 

Indeed,  when  looking  back  to  the  period  when  any  of  these 
remedies  were  first  employed,  we  almost  invariably  find,  that  a 
knowledge  of  their  curative  powers  was  quite  accidental,  and 
that  it  was  not  until  long  after  their  remedial  effects  had  been 
well  ascertained,  that  chemical  and  physiological  science  gave  a 
rational  explanation  of  their  modes  of  action. 

The  mechanical  means,  also,  to  which  I  have  alluded,  when  Thcme- 
explaining  the  phenomena  connected  with  respiration  and  circu-  proccpsop. 
lation,  had  been  long  known  ;  and  the  various  instinctive  acts,  by 


332 


THE  DISEASES  OF  THE  HEART. 


Ch.  XXVIII 


and  the 

chemical 

processes. 


All  the  pro- 
ces?eR  of  the 
economy 
cannot  be 
imitated. 


Chemical 

^enledie^ 
liave  been 
accidentally 
di^covereJ. 


Jlillcn. 


which  they  are  modified,  and  by  the  imitation  of  which  disturb- 
ances in  the  circulation  are  alleviated,  were  also  in  use  long  be- 
fore the  nature  of  the  instinctive  processes  of  the  economy  were 
explained. 

Such  also  is  the  case  as  regards  the  chemical  remedies  ;  for, 
in  scarcely  any  instance  does  it  appear  that  the  chemical  philo- 
sopher has  been  the  first  to  point  them  out ;  he  only  explained 
their  action  after  their  utility  in  the  treatment  of  disease  had 
been  long  and  incontrovertibly  established. 

The  chasm  seems,  indeed,  to  be  so  wide,  and  the  differences 
in  the  processes  which  are  performed  in  the  vital  and  in  the 
chemical  laboratories  so  great,  that  it  is  not  reasonable  to  expect 
that  we  shall  be  ever  able  to  imitate  the  one  by  any  knowledge 
which  we  may  acquire  of  the  operations  of  the  other. 

One  essential  difference,  however,  chemical  science  has  revealed 
between  those  matters  compounded  in  the  vital  laboratory  which 
are  absorbed  into  the  body,  and  which  are  discharged  from  it ;  or 
between  the  incrementltious  and  the  excrementitious  compounds  ; 
the  first  cannot  be  imitated  by  any  chemical  process,  whilst  the 
latter  resemble  the  compounds  of  inorganized  matter. 

There  are,  as  has  been  said,  few  diseases  the  principles  for  the 
treatment  of  which  have  been,  originally,  the  result  of  the  appli- 
cation of  chemical  science.  Certain  states  of  the  urine  may  be 
relieved  by  the  exhibition  of  chemical  remedies ;  but,  generally 
speaking,  almost  all  the  morbid  changes  of  that  excretion  are  the 
effects  of  imperfect  digestion,  by  curing  which,  the  natural  pro- 
perties of  the  urine  are  restored. 

In  diseases  of  the  blood,  chemical  agents  have  a  decided  effect, 
of  which  the  preparations  of  iron  are  a  remarkable  instance  ;  and 
as  modern  chemists  have  shown,  that  the  healthy  blood  also  con- 
tains minute  portions  of  copper  and  of  lead,  it  is  very  probable 
that  the  good  effects  of  the  sulphate  of  copper  and  the  acetate  of 
leadj  so  long  employed  in  the  treatment  of  the  diseases  of  the  cir- 
culation, may  be  satisfactorily  explained. 

The  powerful  effects  of  alkalis  in  the  treatment  of  rheumatism, 
gout,  and  scrofula,  in  changing  the  qualities  of  the  blood,  have 
been  known  from  a  very  early  period  of  medical  history  ;  we  are 
indebted  to  chemistry  merely  for  an  explanation  of  the  chemical 
changes  which  such  substances  produce  on  the  blood.     In  the 
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history  of  the  medicinal  effects  of  iodine^  the  use  of  burnt  sponge  ch.  xxyiii. 
was  known  for  the  dispersion  of  morhid  growths,  long  before 
chemical  science  explained  the  nature  of  the  remedial  element 
which  the  sponge  contains. 

But  the  triumph  of  our  art  in  assuaging  human  suffering  has 
been  the  discovery  of  the  extraordinary  effects  of  the  inhalation 
of  ether  and  of  chloroform — a  discovery  which  has  conferred  the 
greatest  blessing  on  mankind,  and  for  which  we  are  not  indebted 
to  the  chemists,  although  chemical  science  has  since  extended 
and  improved  our  knowledge  of  anassthetic  agents. 

"  The  physician  ought  not  to  be  ashamed  to  inform  himself, 
though  by  the  meanest  people,  of  remedies  confirmed  by  experi- 
ence. By  this  means,  in  my  opinion,  the  art  of  physic  grew  up 
by  degrees,  that  is,  by  amassing  and  collecting  observations  of 
the  several  particular  cases  one  by  one,  w^hich,  being  all  put 
together,  make  one  entire  body."  Hippocrates. 
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GENERAL  OBSERVATIONS  ON  THE  MODE  OF  ADMINISTERING 
REMEDIES  IN  THE  DISEASES  OF  THE  HEART. 

Difference  in  the  effects  of  the  same  medicine  in  different  persons  and  at  dif- 
ferent times ;  causes  of  these  differences;  errors  in  the  mode  of  estimating 
the  doses  of  medicine;  remarJcahle  effects  of  small  doses;  the  order  in  which 
medicines  shoidd  he  administered ;  effect  of  comhininr/  different  medicines ; 
the  accumidative  effect  of  medicines ;  the  effects  of  changing  medicines;  dis- 
cordant opinions  of  the  effects  of  medicines,  and  of  their  different  doses; 
how  such  discrepant  opinions  are  to  he  reconciled. 

Previously  to  considering  the  particular  remedies  which  are 
employed  in  the  treatment  of  diseases  of  the  heart,  there  are 
some  g-eneral  observations  which  it  may  be  useful  to  make  upon 
"  the  mode  of  administering  medicines,"  as  such  observations 
will  be  found  equally  applicable  to  the  treatment  of  all  the  dis- 
eases of  this  important  organ. 
Subjects  here      I  allude  to  the  cffects  of  medicines  on  different  persons,  to  the 

treated  of.  _  .  .  ,    , 

different  doses,  to  the  order  in  which  they  should  be  adminis- 
tered, to  the  effects  of  their  different  combinations,  to  their  re- 
petition, to  their  cumulative  effects,  to  the  effects  of  changing 
one  for  another  of  the  same  class,  to  the  discordant  opinions  of 
their  effects,  and  of  the  proper  doses  ; — all  which  are  points  well 
worthy  of  a  separate  consideration. 

Here  it  may  be  mentioned,  that  the  observations  which  I  have 
to  offer  on  the  treatment  of  the  diseases  of  the  heart,  must  be 
considered  as  the  result  of  long  experience  and  careful  observa- 
tion on  a  multitude  of  cases  of  disease,  amongst  all  classes  of 
the  community.  By  nothing  is  the  young  practitioner  more  apt 
to  be  misled,  than  by  liaving  general  rules  laid  down  for  con- 
ducting the  treatment  of  disease,  when  tliose  rules  have  been 
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derived  from  observations  made  only  on  a  particular  class  of  ^^I'^p- xxix. 
society.  It  has  been  justly  remarked  by  Cabanis,  that  "  the  obserration 
practice  of  medicine  is  reduced  to  a  few  simple  rules  in  the 
country  and  in  hospitals ;  but  it  is  obliged  to  multiply,  to  vary, 
and  to  combine  its  different  recourses,  when  applied  to  men  of 
letters,  to  artists,  and  to  all  persons  whose  lives  are  not  devoted 
to  mere  manual  labour."  This  rule  is,  in  a  special  manner, 
applicable  to  disorders  of  the  heart,  most  of  the  diseases  of  the 
heart  which  affect  the  "working  classes"  of  the  community 
being  of  a  perfectly  different  character  from  those  whose  avo- 
cations are  chiefly  intellectual,  or  who  indulge  in  habits  of 
idleness  and  dissipation. 

It  is  necessary  to  be  aware,  that  very  different  effects  are  pro-  Causes  of  dif- 

''  _    ^       '  ^  ^  ferences  m 

duced  by  the  same  medicine  when  given  to  different  persons,  the  effects  of 

,        ,  .  ,  .        ^  .        the  same  uie- 

even  under  apparently  the  same  circumstances  :  this  observation  cudne. 

also  applies  to  the  same  medicine  when  administered  at  different 

times  to  the  same  individual.     "  The  medicines  which  agitate 

in  health  may  soothe  in  disease."  Hippocrates. 

It  is  also  of  consequence  to  mark  the  proper  time  to  discon- 
tinue the  use  of  a  particular  medicine.  The  medicine  which 
will  produce  a  most  beneficial  influence  when  disease  is  present, 
will  be  injurious  to  the  same  person  when  in  health  ;  and,  there- 
fore, when  a  medicine  has  been  continued  long  enough  to  relieve 
the  disease  for  which  it  was  prescribed,  its  longer  continuance 
may  become  injurious.  Many  persons  with  whom  opium,  calo- 
mel, and  other  medicines,  disagree  when  in  health,  or  when 
suffering  only  under  slight  ailments,  derive  great  benefit  from 
their  use  when  they  are  afflicted  with  a  severe  indisposition. 

A  lady  who  never  could  take  a  dose  of  mercury  without  great  Case. 
derangement  of  the  whole  system,  was  attacked  vf\\h peritonitis^ 
and  her  pulse  sank  after  losing  a  few  ounces  of  blood.  I  gave 
her  a  dose  of  calomel  and  opium  every  few  hours,  by  which  the 
inflammatory  symptoms  were  rapidly  subdued  ;  but  after  the 
inflammation  had  abated,  the  continuance  of  the  mercury  was 
followed  by  all  its  former  pernicious  effects. 

It  is  the  same  with  antimony  :  in  administering  this  me- 
dicine in  disorders  of  the  heart,  it  will  be  found,  that  whilst 
essential  benefit  is  derived  from  it,  and  that  it  has  occasioned 
neither  sickness  nor  nausea,  until  the  condition  of  the  circula- 
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tion  for  which  it  was  administered  be  relieved,  then,  and  not  till 
then,  does  its  continuance  occasion  derangements  in  the  digestive 
apparatus. 

This  subject  might,  indeed,  lead  to  a  lengthened  discussion  ; 
but  it  is  sufficient  here  to  remark,  that  all  the  remedial  means 
which  are  employed  for  the  cure  of  disease,  may  perform  that 
office  effectually  ;  but  if  continued  after  the  symptoms  have  been 
subdued,  or  when  the  body  is  in  health,  they  have  effects  upon 
the  system  equally  injurious.  This  may  be  observed  in  the 
treatment  of  the  heart's  diseases,  where  mercury  is  beneficially 
employed  in  the  first  stages  of  some  of  its  inflammatory  affec- 
tions ;  whereas  the  continuance  of  that  medicine  in  the  subse- 
quent stages  of  the  disease,  often  produces  injurious  effects. 

It  is  extraordinary  how  the  effects  of  medicines  are  changed 
by  apparently  trifling  differences  in  their  quantity — in  their  com- 
binations— in  the  condition  of  the  stomach — and  in  the  period 
of  the  day  when  they  are  administered.  Hence  the  discrepancies 
in  the  opinions  which  have  been  promulgated  of  the  effects  of 
the  same  medicine,  may  often  be  satisfactorily  accounted  for ;  a 
knowledge  of  such  differences  is  of  essential  utility  in  the  prac- 
tice of  the  healing  art. 

An  erroneous,  though  a  very  common  mode  of  reasoning  in 
administering  medicines  is  to  suppose,  that  if  a  certain  dose  of 
a  remedy  produces  certain  effects,  these  effects  will  be  doubled  if 
the  quantity  of  the  medicine  be  doubled.  It  might,  I  think,  be 
advanced  as  a  general  maxim,  that  quite  the  contrary  usually 
takes  place  ;  that  whether  a  dose  be  increased  or  diminished,  not 
only  are  the  effects  different,  but  entirely  new  effects  are  pro- 
duced. 

What  can  better  illustrate  this  observation  than  the  differences 
in  the  effects  of  small  or  large  doses  of  opium,  or  of  alcohol ; 
small  doses  invigorating  the  system,  and  large  doses  depressing 
the  animal  powers.  It  is  the  same  with  calomel,  aloes,  and  with 
many  other  medicines.  One  grain  of  calomel  will  often  purge 
the  bowels  violently,  whereas  five,  or  even  ten  grains  of  that 
medicine  are  often  administered  to  relieve  a  diarrluca ;  a  large 
dose  of  aloes  has  commonly  very  little  sensible  effect  on  the 
digestive  canal,  whilst  a  single  grain  usually  acts  as  a  powerful 
evacuant. 
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There  is  much  difficulty  in  establishing  the  proper  doses  ofcHAPXXix. 
medicines  ;  attention  must  be  paid  solely  to  their  sensible  opera-  The  qimntity 
tions,  disregarding  altogether  any  preconceived  opinions  of  what 
may  be  the  effects  of  any  particular  quantity. 

Very  unforeseen  effects  of  medicines  are  sometimes  discovered 
from  very  large  or  very  small  doses  being  accidentally  adminis- 
tered, or  from  medicines  being  continued  much  longer  than  was 
intended. 

A  ^*  house-painter,"  who  had  an  ulcer  on  his  leg,  and  whose  Case, 
general  health  was  considerably  deranged  from  habits  of  dissi- 
pation, was  ordered  a  dozen  of  pills  containing  each  two  grains 
of  calomel.  I  did  not  see  him  again  until  fifteen  months  after, 
when  he  informed  me  that  his  leg  soon  healed  after  commencing 
the  pills,  and  that  he  had  taken  one  every  day  since ! 

Mr.  Paget  had  occasion  to  perform  an  operation  on  a  gentle-  Ca<=e 
man,  eighty  years  of  age,  and  apparently  in  good  health,  who 
had  taken  one  grain  of  calomel  every  night  for  the  previous 
twenty-five  years. 

To  show  how  little  effect  may  be  produced  upon  the  system  Case. 
by  large  doses  of  some  medicines,  a  young  lady  swallowed  no 
less  than  seven  drachms  of  calomel^  six  of  which  were  afterwards 
separated  from  the  alvine  discharge,  in  so  pure  a  state  that  her 
medical  attendant  administered  it  to  other  patients ;  on  some  of 
whom  it  produced  salivation. 

The  small  dose  of  a  medicine  is  absorbed,  and  mixed  with  the 
blood,  whilst  a  large  dose  passes  through  the  alimentary  canal 
unchanged.  From  taking  too  large  a  dose  of  poison,  the  life  of 
the  suicide  is  often  saved  ;  the  economy  resorting  to  the  acts  of 
vomiting  and  purging  to  remove  the  noxious  matter  from  the 
body.  It  is  the  same  with  alimentary  substances  :  if  these  are 
taken  in  too  large  a  quantity,  they  pass,  undigested,  through  the 
alimentary  canal. 

This  leads  me  to  make  an  observation  which  will  be  found  of  Efficacy  of 
very  general   application, — that  for   the  cure  of  diseases  small  ^"^'^ 
doses  of  drugs  are  generally  more  useful  than  large  doses.     I 
mean  that  small  doses,  whatever  the  medicine  may  be,  are  more 
effectual  in  the  cure  of  many  diseases,  than  the  same  medicine 
when  used  in  large  quantities. 

Without  going  further  into  this  question,  I  may  remark,  thnt 

Y 
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Chap.  XXIX.  wherever  medical  treatment  has  been  found  most  beneficial,  the 
relief  has  been  usually  obtained,  not  from  large  doses  or  large 
quantities  of  a  medicine,  but  from  small  quantities  and  small 
doses ;  at  least  this  is  the  result  of  my  own  experience.  And 
what  can  illustrate  this  more  strikingly  than  the  cure  of  some 
long-standing  syphilitic  eruption,  by  giving  one-tenth  part  of  a 
grain  of  corrosive  sublimate  every  second  day  for  a  couple  of 
months,  and  in  a  case  which  had  resisted  both  large  doses  and 
long-continued  courses  of  mercury  ?  How  often  do  we  find  that 
small  doses  of  purgatives  act  freely  on  persons  on  whom  large 
doses  of  the  same  medicines  have  comparatively  little  effect  ? 
The  successful  practice  of  Haygarth,  who  gave  five  grains  of 
cinchona  for  the  cure  of  rheumatism,  in  place  of  the  usual  dose 
of  half  a  drachm,  or  even  a  drachm  of  that  medicine,  is  another 
illustration  of  the  same  principle.  With  regard  to  iron^  small 
doses  of  its  preparations  appear  often  to  have  more  effect 
than  those  which  are  much  larger  :  in  all  probability  this  differ- 
ence arises  from  the  absorbents  being  able  to  take  up  only  small 
portions,  rejecting  the  larger  dose. 
EflFectsof  the  Bcsidcs  differences  in  the  effect  of  medicines  from  differences 
of  medicines,  in  the  dosc,  csscutial  differences  are  also  caused  by  administering 
them  combined  with  one  another — effects  which  cannot  be  ex- 
plained, and  which  nothing  but  practical  observation  can  alone 
determine.  This  is  remarkable  in  opium ;  in  its  combina- 
tions with  a  neutral  salt,  such  as  the  citrate  of  potass,  or  the 
sulphate  of  magnesia,  or  with  calomel,  its  effects  are  greatly 
modified, 
whtch  medi-  There  is  no  point  deserving  more  attention  in  the  administra- 
cinea  ought    tiou  of  mcdiciucs  than  the  order  or  succession  in  which  they 

to  be  given.  , 

ought  to  be  given  ;  if  this  be  disregarded,  their  effects  are  often 
completely  changed.  A  blister  has  a  very  different  effect  after 
blood-letting,  than  before  it ;  and  opiates  produce  a  very  different 
influence  on  the  system  before,  than  after,  the  bowels  have  been 
evacuated.  "  There  be  many  medicines  which  by  themselves 
would  be  no  cure,  but  perhaps  hurt ;  but  being  applied  in  a 
Biicon.  certain  order,  one  after  another,  do  great  cures." 

Further,  the  accumulated  effects  of  medicines  ought  also  to  be 
kept  in  mind  in  conducting  the  treatment  of  diseases  of  the 
heart ;  and  although  little  has  been  said  on  this  subject  in  works 
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on  therapeutics,  the  fact  is  well  known  to  many  men  of  ex-  chap.xxix. 
perience.  From  not  being  acquainted  with  this  circumstance, 
instances  are  not  rare,  where  many  doses  of  purgatives  have 
been  taken  with  but  little  sensible  effect,  until  after  a  certain 
number  of  days  have  elapsed,  and  suddenly  they  have  acted 
violently,  and  often  to  a  hurtful  extent :  the  same  has  been 
frequently  observed  as  regards  digitalis. 

Here  I  may  allude  to  the  benefit  which  is  sometimes  to  be  Medicines 
derived  from  changing  the  medicine  in  the  treatment  of  many  change^d  ad- 
diseases  of  the  heart ;  by  which  is  to  be  understood,  that  when  ^''^"'"^eousiy. 
the  beneficial  effects  of  one  medicine  appear  to  cease,  another  of 
the  same  class  may  be  successfully  resorted  to ;  as,  for  instance, 
the  preparations  of  iron  may  be  replaced  by  those  of  copper  or 
of  zinc  ;  the  effects  of  all  these  medicines  upon  the  circulation 
being  very  analogous.     "  It  helpeth,  both  in  medicine  and  in 
aliment,  to  change,  and  not  to  continue  the  same  medicine  or 
aliment  still."  Bacon. 

Another  observation  may  be  opportunely  made  here,  as  it  may  Discordant 
be  useful  to  the  younger  members  of  the  profession,  that  when  the  effects  of 
for  the  treatment  of  a  disease  there  are  several  different  modes  hoVcalfsed. 
recommended,  which  appear  to  be  so  opposite  and  so  incompatible 
with  each  other,  that  they  may  be  induced  to  suspect  the  accuracy, 
or  even  the  veracity  of  the  observers ;  whereas,  if  they  had  the 
opportunity  of  witnessing  the  treatment  of  any  particular  disease 
conducted  by  several  physicians,  a  difference  more  or  less  remark- 
able would  be  observed  in  the   practice  of  each,  though  the 
general  principles  they  all   adopted  might  be  the    same,    and 
the  result  of  each  mode  of  treatment  be  equally  satisfactory. 

In  the  administration  of  medicines,  experience  and  personal 
observation  alone  ought  to  be  our  guide ;  and  we  must  be 
satisfied  with  knowing  the  particular  effects  that  each  medicine 
produces  on  the  different  organs,  without  attempting  to  ex- 
plain these  effects.  What  can  be  more  inexplicable  than  the 
influence  of  ipecacuanha  on  the  stomach,  aloes  on  the  rectum, 
mercury  on  the  liver,  belladonna  on  the  iris,  and  digitalis  on  the 
heart  ? 

How  or  in  what  manner  these  medicinal  bodies  act  upon  the 
different  organs,  and  what  changes  they  produce  in  the  vital 
laboratory,  has  hitherto  evaded  research.     It  is  true  some  have 
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Chap.  XXIX.  a  direct  influence  upon  the  nerves  of  the  stomach  ;  some  ap- 
pear  to  exercise  their  influence  upon  the  cerebro-spinal  system ; 
others  must  be  first  mixed  with  the  blood  ;  some  affect  only  a 
particular  organ  ;  but  of  the  laws  by  which  all  these  varied 
changes  are  governed,  we  are  totally  ignorant. 

In  the  treatment  of  the  diseases  of  the  heart,  as  in  that  of  all 
other  organs,  it  is  most  essential  to  consider  both  the  general  and 
the  local  treatment,  and  likewise  the  order  in  which  the  remedies 
of  both  classes  should  be  employed. 

The  greatest  caution  is  always  required  in  the  use  of  local 
remedies,  as  in  most  instances  they  are  far  more  frequently 
hurtful  than  beneficial.  This  seems  to  me  usually  to  arise  from 
the  attention  of  the  practitioner  being  chiefly  arrested  by  the 
local  symptoms,  and  from  the  sick  being  always  inclined  first  to 
apply  some  local  remedy  to  the  diseased  part.  Whereas,  it  is 
of  the  greatest  importance  to  endeavour,  in  the  first  place,  to 
mitigate  the  general  symptoms  ;  and  when  these  are  subdued, 
local  remedies  may  then  be  advantageously,  and  never  danger- 
ously employed :  for  when  the  local  symptoms  are  subdued 
without  such  previous  general  treatment,  it  then  often  happens 
that  some  internal  mischief  remains. 

Hence,  in  the  treatment  of  the  heart's  diseases,  it  is  not  only 
essential  to  discriminate,  and  distinctly  trace  the  primary  affec- 
tion to  its  origin  in  the  heart ;  but  it  is  equally  essential  that 
the  condition  of  the  other  systems  which  are  deranged  should 
be  accurately  noted  ;  for,  in  all  cases,  it  becomes  a  nice  question 
to  determine  the  order  in  which  the  remedies  for  each  should  be 
employed.  Before  commencing  the  use  of  "  cardiacs,"  it  may 
therefore,  be  necessary  to  improve  the  condition  of  the  digestive 
organs,  by  evacuating  any  morbid  secretions  collected  in  the 
alimentary  canal. 

The  mode  in  which  medicines  are  exhibited  is  also  an  im- 

Some  can 


ChannelB 

by  which  .  ,  .  .        ,  p    t 

medicines  are  portant  Consideration  in  the  treatment  or  diseases. 

adniiui^tered.         ,      ,  .  .  ■,.,  .,  ^      ,  -■••i/> 

only  be  given  in  a  solid,  and  some  only  in  a  liquid  lorm 


some 


may  be  absorbed  by  the  gastro-pulmonary  mucous  surface,  by 
the  skin  ;  and  tliese  different  channels  liave  each  their  advantages. 
The  absorption  of  medicines,  and  their  peculiar  influence  on 
different  portions  of  the  gastro-pulmonary  mucous  surface,  are 
worthy  of  remark. 
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Nothing  Is  more  striking  than  the  effects  of  some  medicinal  chap,  xxix 
substances  when  put  upon  the  tongue^  especially  in  the  form  of 
powder.  Repeated  observation  has  satisfied  me,  and  I  am  con- 
firmed in  this  opinion  by  the  experience  of  others,  that  calomel, 
tartarized  antimony,  and  other  medicines,  when  put  upon  the 
tongue,  not  only  act  much  more  speedily,  but  a  less  quantity 
is  necessary  to  produce  the  same  effect  than  when  taken  in  any 
other  manner. 

The  effects  of  "croton  oil"  when  put  on  the  tongue,  a  practice 
derived  from  the  Chinese  ;  and  of  medicines  given  in  the  form  of 
"  lozenges,"  show  the  effects  which  these  substances  produce 
on  the  economy  without  entering  the  stomach. 

The  rapidity  in  the  effects  of  medicines,  when  put  on  the 
tongue,  may  be  satisfactorily  explained  by  the  anatomical  fact, 
that  the  "papillae"  are  furnished  with  absorbents  which  ter- 
minate in  veins  in  the  neck,  so  that  the  medicine  is  at  once 
conveyed  to  the  blood ;  whereas,  had  it  been  taken  into  the 
stomach,  it  must  not  only  have  been  mixed  into  the  food,  but 
its  transit  to  the  blood  would  have  been  far  more  circuitous. 

"  The  spirituous  parts,"  observes  Haller,  "  more  especially  of 
vegetables,  either  penetrate  into  the  'papillae'  themselves,  or 
else  they  are  absorbed  by  the  adjacent  'villi'  of  the  tongue,  as 
appears  from  the  speedy  restitution  of  the  strength  by  vinous 
and  aromatic  liquors  ;  for  this  restitution  takes  place  even .  be- 
fore they  are  received  into  the  stomach."  Haiier. 

For  the  treatment  of  diseases,  it  may  be  remarked,  that  the 
remedies  are  extremely  few.  Though  the  number  of  different 
medicines  be  considerable,  yet  many  of  them  have  effects  nearly- 
similar  on  the  human  body.  It  will,  therefore,  be  generally  ob- 
served, that  those  who  have  longest  and  most  successfully  prac- 
tised the  healing  art,  use  a  much  less  variety  of  drugs  than  the 
junior  members  of  the  profession  ;  and  also,  that  in  proportion 
as  a  case  is  accurately  or  imperfectly  understood,  are  the  pre- 
scriptions simple  or  complicated.  It  is  the  same  in  all  the  other 
arts  of  life — the  most  skilful  and  the  most  dexterous  mechanic 
always  makes  use  of  the  fewest  implements. 


342  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED 


CHAPTER   XXX. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART. 

THE  MECHANICO-VITAL  PROCESSES. 

The  remedial  means  are  in  strict  imitation  of  the  curative  processes  emjjloyed 
hy  the  animal  economy ;  they  are  either  mechanical  or  chemical,  under  the 
control  of  the  vital  principle ;  the  mechanico-vital  processes ;  influence  of 
modifications  in  respiration  in  disorders  of  the  heart ;  these  are  produced 
hy  limiting  the  respirations ;  hy  quichening  respiration ;  hy  aj'tiftcial  re- 
spiration; effects  of  swinging  and  rotatory  motions,  of  exercise,  and  of 
rest ;  the  curative  effects  of  emetics  and  nauseants  in  disorders  of  the 
heart ;  curative  effects  of  abstracting  and  of  diminishing  the  quantity  of 
blood. 

We  come  now  to  consider  the  application  of  the  different 
remedies  for  the  treatment  of  the  diseases  of  the  heart,  the  effects 
of  all  which  will  be  found  to  be  in  strict  imitation  of  those  pro- 
cesses which  the  economy  itself  employs  for  the  cure  of  diseases ; 
and  there  is  no  organ,  or  system  of  organs,  where  the  application 
of  these  remedial  means  can  be  so  amply  illustrated,  and  their 
practical  utility  so  satisfactorily  shown,  as  in  the  treatment  of 
the  diseases  of  the  sanguineous  system. 
The  me-  Thesc  proccsscs  of  the  animal  economy,  I  have  endeavoured 

procesH'e"''^*  to  show,  are  either  mechanical  or  chemical,  under  the  influence 
imitated.  and  control  of  the  nervous  system,  or  of  a  vital  principle.  In 
discussing  the  various  means  by  which  such  processes  can  be 
imitated,  let  us  first  consider  those  which  are  mechanical,  and 
which  may  with  propriety  be  designated  mechanico-vital  pro- 
cesses. 

Modijled  Ilesjjiration. 

The  heart  being  a  mechanical  apparatus,  especially  intended 
to  propel  the  vital  fluid  throughout  the  system,  we  can  readily 
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comprehend  how  some  of  its  functions  may  either  be  disturbed  chap.  xxx. 
or  restored  by  mechanical  processes ;  hence  we  find,  that  the  re- 
spiratory  organs  perform  an  important  office,  not  only  in  remedy- 
ing temporary  disturbances  of  the  circulation,  but  also,  when 
these  are  diseased,  in  relieving  disorders  of  the  heart. 

I  have  explained  how  the  circulation   is  altered  by  those  changes  in 

,  .  .        .  ,  .   1  ,  .        .        .     ,     thy  circula- 

various  changes  m  respiration  which  are  resorted  to  instinctively  tion  caused 
by  the  economy,  not  only  to  relieve  the  temporary  disturbances  ^ 
to  which  the  circulation  is  subject,  but  also  by  the  vis  medicatrix^ 
to  restore  the  balance  of  the  circulation  in  some  of  those  derange- 
ments which  are  caused  by  diseases  in  the  heart.  Now,  these 
acts  which  Nature  employs,  point  out  the  principles  on  which 
most  rational  artificial  means  of  treatment  ought  to  be  conducted  ; 
and  assuredly,  the  great  influence  which  modifications  in  respira- 
tion have  on  the  action  of  the  heart  opens  an  interesting  field  of 
inquiry,  pointing  out  a  channel  for  relieving  disturbances  in  the 
circulation,  which  has  not  met  with  that  consideration  which  it 
so  well  merits. 

The  means  of  imitating  some  of  the  instinctive  processes  of 
the  economy,  by  which  disturbances  of  the  circulation  are  re- 
stored, consist  in  shortening  or  prolonging  either  the  inspira- 
tions or  the  expirations. 

The  inspirations  may  be  shortened  by  keeping  the  mouth 
shut,  inspiring  only  through  the  nostrils  ;  or  by  placing  a  belt 
round  the  chest,  so  as  to  prevent  the  expansion  of  its  parietes ; 
and  respiration  may  be  variously  modified  by  swinging  and  by 
rotatory  motions  ;  by  sea-sickness,  emetics,  and  sternutatories. 

But  whilst  some  of  the  mechanical  processes  employed  by  the  Some  of  the 

1  i«-,ii  1  ^  '    ^  1         natural  pro- 

animal  economy  can  be  imitated,  there  are  others  which  are  be-  cesses  cannot 
yond  the  reach  of  art.     We  have  no  means  by  which  we  can   ^^^^^ 
imitate  sobbing,  sighing,  laughing,  crying,  or  coughing;  though 
all  these  acts  are  employed  by  the  economy  instinctively,  and 
have  a  decided  effect  in  relieving  temporary  disturbances  in  the 
circulation. 

There  are  some  disorders  of  the  heart  which  can  be  relieved  Curative 

■,-,...,..,  .  ,.  eflrects  of 

by  limiting  the  inspirations,  or  by  changing  their  frequency.         limiting 

I  have  formerly  shown  that  it  is  necessary  in  the  healthy 
condition  of  the  thoracic  viscera  to  inflate  the  bronchi  only  to  a 
certain  extent,  in  order  to  preserve  the  free  circulation  in  the 
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Chap.  XXX.  pulmonary  capillaries  ;  and  that  if  the  air-cells  be  distended  be- 
yond  such  limits,  the  circulation  in  the  capillaries  will  then  be 
obstructed,  and  pulmonary  congestion  will  necessarily  follow. 
In  order,  therefore,  to  prevent  the  air-cells  from  being  too  much 
distended,  if  the  mouth  be  kept  shut  during  inspiration,  there 
is  considerably  less  expansion  of  the  chest  than  what  takes  place 
when  a  full  inspiration  is  made  with  the  mouth  open. 

This  interesting  anatomical  fact  described  by  Sir  Everard 
Home,  but  which  has  hitherto  been  disregarded  by  pathologists, 
affords  not  only  a  satisfactory  explanation  of  certain  contriv- 
ances, which  have  been  resorted  to  for  enabling  persons  to  per- 
form bodily  exertions,  but  it  also  explains  the  operation  of  those 
means  which,  experience  has  taught,  afford  relief  in  some  ail- 
ments of  the  chest. 

In  running  a  race,  it  is  the  usual  practice  to  put  a  pebble  or 
some  such  substance  in  the  mouth,  which  has  the  effect  of  keep- 
ing it  constantly  shut.  The  case  of  a  person  has  been  men- 
tioned, who  had  a  great  reputation  for  teaching  elocution, 
and  who  taught  the  student  to  acquire  the  habit  of  reading 
aloud  for  a  lengthened  time  by  keeping  the  mouth  shut,  and 
only  breathe  through  the  nostrils,  during  each  inspiration,  so 
that  in  both  cases  the  inspirations  were  limited,  and  the  bronchi 
prevented  from  being  so  much  distended,  as  to  cause  any  obstruc- 
tion to  the  circulation  in  the  pulmonary  capillaries. 

To  effect  a  similar  purpose,  those  suffering  from  a  disordered 
circulation,  and  more  especially  those  who  have  coughs,  resort 
to  various  contrivances,  the  modus  operandi  of  which  can  thus 
be  satisfactorily  explained. 

The  influence  of  limiting  the  inspirations  on  the  action  of  the 
heart  may  be  also  illustrated  by  the  good  effects  of  lozenges ^  so 
commonly  made  use  of  to  relieve  coughs  ;  the  necessary  conse- 
quence of  the  mouth  being  kept  shut  by  a  lozenge  is,  that 
breathing  is  carried  on  through  the  nostrils  only,  and  thus  the 
air-cells  of  the  lungs  are  not  sufficiently  distended  to  impede  re- 
spiration, which  would  happen,  if  the  inspirations  were  more 
full,  by  air  being  also  admitted  through  the  mouth. 

A  gentleman  who  had  an  embarrassment  in  breathing,  kept 
a  pebble  in  his  mouth  for  fifteen  months,  from  which  he  expe- 
rienced great  relief. 


(CaiKj) 
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Inspirations  can  also  be  limited  by  applying  a  belt  or  handage  Chap.  xxx. 
round  the  waist,  sufficiently  tight  to  limit  the  expansion  of  the  applying 
chest  during  inspiration, — a  practice  not  unfrequently  adopted  round^S 
by  persons  who  are  about  to  make  great  muscular  efforts,  and  *^^^^'^- 
one  which  may  be  employed  to  relieve  disturbances   in   the 
heart. 

"  A  bandage  was  applied  pretty  tightly  round  the  chest  and  case  recorded 
part  of  the  abdomen,  in  a  patient  whose  respiration  was  very  of  cufton. 
laborious,  and  who  had  been  bled  and  had  tried  other  remedies 
for  three  days  previously.  The  breathing  became  gradually  more 
easy  ;  and  in  the  course  of  twenty-four  hours  it  became  so  easy, 
that  the  patient  could  walk  gently  about  the  house.  The  young 
woman,  who  was  about  twenty  years  of  age,  had  enjoyed  good 
health  until  a  week  before  the  dyspnoea  commenced." 

The   relief  in  breathing  which  is  obtained  by  limiting  the  influence  of 
inspirations  is  directly  opposed  to  that  relief  which  is  obtained  uons"''^*^* " 
in  certain  affections  of  the  head  ;  the  most  remarkable  features 
of  which   are  very   full   inspirations  accompanied   with  deep 
sighs. 

It  has  been  already  shown,  that,  by  the  act  of  inspiration^  the 
return  of  the  venous  blood  to  the  lungs  is  accelerated,  the  ex- 
pansion of  the  chest  causing  it  to  be  pressed  forward  by  the 
agency  of  the  atmospheric  pressure  into  the  veins  of  the  right 
heart,  and  thus  assisting  the  circulation  in  both  cavos  veins. 
But  when,  from  any  cause,  a  preternatural  quantity  of  blood 
stagnates  within  the  head,  the  inspirations  then  become  length- 
ened, which,  by  still  further  increasing  the  velocity  in  the  cur- 
rent of  the  venous  blood  to  the  heart,  causes  any  superabundant 
quantity  to  be  abstracted  from  the  brain. 

On  this  principle  can  be  explained  the  temporary  relief  ob- 
tained in  some  headaches  by  protracted  and  very  full  inspira- 
tions, and  the  involuntary  long  inspirations  and  deep  sighs 
which  are  frequently  observed  in  those  suffering  from  disease 
and  injuries  of  the  brain,  and  which  full  inspirations'  will,  un- 
doubtedly, facilitate  the  return  of  the  venous  blood  from  the 
head. 

Cases  of  diseased  heart  have  already  been  alluded  to,  where,  curative 

,  .      .  •'  .        ,         .  effects  of 

by  modifying  the  breathing,  temporary  disturbances  m  the  circu-  modifications 
lation  might  be  restored  ;  so  that  it  is  easy  to  comprehend,  how  tion*!^^""* 
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irregularities  in  the  heart's  action  may  often  cause  changes  in 
respiration,  and  how,  by  these  changes,  the  hurtful  effects  of  the 
irregular  action  of  the  heart  in  altering  the  supply  of  blood  to 
particular  organs  are  warded  off. 

The  effects  of  sneezing  upon  the  action  of  the  heart,  and  of 
the  remarkable  consent  between  the  organ  of  smell  and  the 
central  organ  of  the  circulation,  has  been  already  pointed  out ; 
and  it  has  also  been  mentioned,  that  the  act  of  sneezing  is  some- 
times a  symptom  of  a  disturbed  circulation.  On  the  other  hand, 
particular  smells  cause  a  disturbance  of  the  heart;  so  that  the 
reciprocal  influence  of  these  two  organs  explains  the  remedial 
effects  oi  sternutatories  on  disturbances  of  the  circulation. 

The  case  of  a  ladv  has  been  mentioned  with  a  disordered 
heart,  who  had  frequently  been  attacked  with  syncope^  and  who 
accidentally  discovered  that  she  could  ward  off  a  paroxysm  by  an 
alteration  in  breathing,  which  she  made  by  the  effort  oi  singing  ; 
and  also  the  case  of  a  youth  with  an  irritable  heart,  who  was 
often  attacked  withj^^s,  and  when  warned  of  their  approach,  he 
used  to  be  able  to  mitigate  greatly  the  paroxysm  by  repeating  a 
few  sentences  in  a  subdued  tone  of  voice. 

The  deranged  state  of  the  heart  which  is  present  during  a 
hysteric  paroxysm  has  been  relieved  by  modifying  respiration  by 
swinging. 

"  A  young  lady  affected  with  hysteria  thought  of  a  remedy 
for  herself  to  check  the  convulsive  fits.  Whenever  she  felt  inti- 
mation of  an  approaching  attack,  she  instantly  repaired  to  the 
garden,  where  there  was  a  swing ;  and  swinging  invariably 
relieved  her.  She  was  carried  to  it,  even  in  the  midst  of  a 
paroxysm,  when  it  might  have  been  thought  impracticable,  from 
her  violent  agitations ;  yet  the  moment  the  swing  was  put  in 
action  the  paroxysm  ceased." 

This  remedy  was  adopted  by  Mr.  Crocker  in  a  case  of  a  girl 
nineteen  years  of  age,  attacked  by  hysteria.  "  She  was  taken 
out  of  doors  to  the  swing  in  a  child's  chair,  on  account  of  her 
being  partly  deprived  of  the  use  of  her  lower  extremities ;  and 
it  was  found  that  tlie  action  of  tlie  chair  liad  an  effect  almost 
similar  to  that  which  the  swing  had  in  the  other  patient." 

When  the  action  of  the  heart  has  become  extremely  languid, 
or  wlien  it  has  oven  ceased  to  beat,  as  in  some  cases  of  syncope 
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and  asphyxia,  its  action  may  be  restored  by  artificial  respiration^  Chap.  xxx. 
employing,  at  the  same  time,  those  means  which  invigorate  the 
heart — such  as  the  administration  of  alcohol  and  ammonia,  and 
the  compression  of  the  humeral  arteries. 

Such,  indeed,  is  the  influence  of  respiration  on  the  circulation, 
that  we  have  it  in  our  power  to  produce  very  considerable  changes 
in  the  action  of  the  heart,  either  by  quickening  or  by  retarding 
respiration. 

John  Hunter,  we  are  told  by  his  biographer,  on  one  occasion.  Case. 
when  both  respiration  and  circulation  had  for  some  time  ceased, 
saved  his  life  by  making  a  powerful  effort  to  respire.  "  After 
having  taken  a  dose  of  laudanum,  whilst  he  was  walking  about 
the  room,  he  cast  his  eyes  upon  the  looking-glass,  and  observed 
his  countenance  pale,  his  lips  white,  giving  him  the  appearance 
of  a  dead  man.  This  led  him  to  feel  for  his  pulse,  but  finding 
none  in  either  wrist,  he  now  thought  his  complaint  serious  ; 
several  physicians  of  his  acquaintance  were  sent  for,  but  none  of 
them  could  find  a  pulse ;  the  pain  still  continued,  and  he  found 
himself  at  times  not  breathing.  Being  afraid  of  death  soon 
taking  place  if  he  did  not  breathe,  he  produced  the  voluntary 
act  of  breathing  by  working  his  lungs  by  the  power  of  the  will ; 
the  sensitive  principle,  with  all  its  effects  on  the  machine,  not 
being  in  the  least  affected  by  the  complaint.  In  this  state  he 
continued  for  three  quarters  of  an  hour,  during  which  time 
frequent  attempts  were  made  to  feel  the  pulse,  but  in  vain  ; 
however,  at  last  the  pain  lessened,  and  the  pulse  returned,  al- 
though at  first  but  faintly,  and  the  involuntary  breathing  began 
to  take  place." 

Artificial  breathing  has  been  employed  to  restore  life  when 
apparently  extinguished  from  a  want  of  power  in  the  heart  to 
circulate  the  blood. 

In  asphyxia  from  drowning,  hanging,  or  breathing  noxious 
gases,  artificial  respiration  is  a  most  powerful  restorative  process  ; 
and  when  the  heart's  action  is  destroyed  by  poisons,  artificial 
respiration  is  no  less  useful  in  restoring  animation. 

A  remarkable  example  of  a  man,  "  dead  in  appearance,"  and 
in  whom  no  pulse  in  the  heart  nor  in  the  arteries  could  be  dis- 
tinguished, from  having  breathed  a  noxious  gas  in  a  coal-pit,  was 
completely  resuscitated  by  artificial  respiration. 
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"  The  colour  of  the  skin  of  his  body  was  natural,  except  where 
it  was  covered  with  coal-dust ;  his  eyes  were  staring  open,  and 
his  mouth  was  gaping  wide ;  his  skin  was  cold  ;  there  was  not 
the  least  pulse  in  either  heart  or  arteries,  and  not  the  least 
breathing  could  be  observed  ;  so  that  he  was  to  all  appearance 
dead.  I  applied  my  mouth  close  to  his,  taking  hold  of  his 
nostrils  with  one  hand,  and  holding  my  other  on  his  breast  at 
the  left  nipple ;  I  blew  my  breath  as  strong  as  I  could,  raising 
his  chest  fully  with  it,  and  immediately  I  felt  six  or  seven  very 
quick  beats  of  the  heart ;  his  thorax  continued  to  play,  and  the 
pulse  was  felt  soon  after  in  the  arteries.  I  then  opened  a  vein 
in  his  arm,  which,  after  giving  a  small  jet,  sent  out  the  blood  in 
drops  only,  for  a  quarter  of  an  hour,  and  then  he  bled  freely  ; 
in  the  meantime,  I  caused  him  to  be  pulled,  pushed,  and  rubbed, 
to  assist  the  motion  of  the  blood  as  much  as  I  could  ;  washed 
his  face  and  temples  with  water,  and  rubbed  sal  volatile  on  his 
nose  and  lips.  Though  the  lungs  continued  to  play,  after  I 
had  first  set  them  in  motion,  yet  for  more  than  half  an  hour 
it  was  only  as  a  pair  of  bellows  would  have  done,  that  is,  he  did 
not  so  much  as  groan,  and  his  eyes  and  mouth  remained  both 
open. 

"  About  an  hour  after  he  began  to  yawn,  and  to  move  his  eye- 
lids, hands,  and  feet ;  I  then  put  water,  into  which  I  had  dropped 
some  sal  volatile^  into  his  mouth,  which  he  swallowed,  and 
caused  him  to  be  carried  into  a  house  hard  by,  where  I  set  him 
in  a  chair  reclining  backwards.  In  an  hour  more  he  came 
pretty  well  to  his  senses,  and  could  take  drink,  but  knew  nothing 
of  all  that  had  happened  after  liis  lying  down  at  the  foot  of  the 
ladders,  till  his  waking  as  it  were  in  his  house. 

"  Within  four  hours  he  walked  home,  and  in  as  many  days 
returned  to  his  work." 

Here  it  may  be  noticed,  that  besides  the  mode  of  restoring 
respiration  by  inspiring  into  the  mouth,  or  by  inflating  the  lungs 
through  the  nostrils  with  a  pair  of  bellows,  the  thorax  may  be 
alternately  compressed  and  expanded  by  pressing  it  with  the 
hands,  the  elastic  cartih>ge  which  enters  into  its  composition 
being  sufficient  to  cause  its  subsequent  expansion. 

The  movements  of  the  chest  during  the  act  of  vomiting  have 
also  been  had  recourse  to,  as  a  means  of  restoring  respiration  ; 
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an  emetic  is  used  by  coal-miners,  to  relieve  the  asphyxia  wbicli  chap.  xxx. 
is  caused  by  breathing  impure  air.  HoUaiid^ 

So  i)owerful  is  the  effect  of  respiration  on  the  action  of  the  ^"^^f^.^^ 

J-  ^  Reflections. 

heart,  that  artificial  breathing  has  been  successfully  employed 
for  restoring  animals,  when  life  had  been  apparently  destroyed 
by  poison  taken  as  a  remedy  ;  the  poison  having  been  administered 
to  destroy  animation  during  a  sufficient  length  of  time  to  arrest 
the  progress  of  the  disease. 

*'  The  experiment  of  resuscitation  having  succeeded,  it  was 
very  natural  to  suppose  that  efforts  would  be  made  to  turn  it  to 
advantage ;  for  it  was  conjectured  that,  if  existence  could  be 
destroyed  and  restored  again,  the  destruction  of  existence  might 
also  remove  local  or  organic  disease,  and  the  artificial  respiration 
produce  a  new  life  in  every  sense  of  the  term.  The  first  trial 
of  this  was  made  by  Mr.  bewell,  an  eminent  veterinary  surgeon 
of  London,  on  a  horse  labouring  under  tetanus  and  locked  jaw. 
The  poison  was  inserted  in  the  fleshy  part  of  the  shoulder,  and 
in  ten  minutes  apparent  death  was  produced.  Artificial  respira- 
tion was  commenced,  and  persevered  in  for  four  hours,  when 
reanimation  took  place,  and  all  the  symptoms  of  tetanus  were  United  ser- 

,  , ,  vice  Journal, 

cured.  1839. 

How  far  it  may  ever  be  expedient  to  imitate  such  experiments, 
and  extinguish  human  life  for  a  while,  and  restore  it  again  after 
disease  is  subdued,  is  a  matter  of  grave  consideration.  At  the 
same  time,  we  cannot  help  being  struck  with  the  use  that  has 
been  made  of  chloroforin^  the  effects  of  which  closely  approxi- 
mate to  the  experiments  made  with  the  wourali  poison  on 
animals.  The  approximation  is  the  more  remarkable  when  we 
consider  that  this  poison  is  a  compound,  of  which  one  of  the 
essential  elements  is  the  red  ant.^ 


1  "  A  day  or  two  before  the  Mascoushi  which  he  carries  on  his  back,  with  the  stalks 
Indian  i)repares  hia  poison,  he  goes  into  the  of  these ;  and,  lastly,  ranges  up  and  down 
forest  in  quest  of  his  ingredients.  A  vine  till  he  finds  two  species  of  ants:  One  of 
grows  in  these  wilds  which  is  called  wourali.  them  is  very  large  and  black,  and  so  venom- 
It  is  from  this  that  the  poison  takes  its  name,  0U8  that  its  sting  produces  a  fever;  it  is 
and  it  is  the  principal  ingredient.  When  most  commonly  to  be  met  with  on  the 
he  has  procured  enough  of  this,  he  digs  up  ground.  The  other  is  a  little  red  ant,  which 
a  root  of  a  very  bitter  taste,  ties  them  to-  stings  like  nettle,  and  generally  has  its  nest 
gether,  and  then  looks  about  for  two  kinds  under  the  leaf  of  a  shrub."— Waterton's 
of  bulbous  plants,  which  contain  a  green  and  Wanderings  in  Guiana. 
glutinous  juice.      He  fills  a  little  quake 
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Chap  XXX. 

Exercise  and  Rest. 

As  involuntary  muscular  movements  are  one  of  those  means 
employed  by  the  vis  medicatrix  naturce  to  invigorate  the  heart, 
the  beneficial,  as  well  as  the  hurtful  effects  of  the  different  kinds 
of  exercise  to  those  who  are  afflicted  with  maladies  of  the  heart, 
may  be  satisfactorily  explained. 

In  a  fit  of  syncope^  and  also  in  other  fits,  convulsive  move- 
ments take  place  towards  their  termination,  the  musculo-cardiac 
function  increasing  the  quantity  of  blood  within  the  heart,  and 
thus  restoring  the  vigour  of  the  circulation.  For  the  same 
reason  the  muscular  movements  which  are  made  in  the  various 
kinds  of  exercises  produce  their  good  effects  by  increasing  the 
blood  in  the  heart,  and  consequently  its  vigour. 

"Gymnastic  Physic"  was  inculcated  as  a  useful  branch  of 

the  healing  art  by  the  earliest  physicians.     Esculapius  ordered 

"  some  to  ride  on  horseback,  and  to  exercise  themselves  in  their 

arms  ;  and  he  showed  them  the  several  sorts  of  motions  they 

Lecierc.        wcre  to  cxpress,  and  after  what  manner  they  were  to  be  armed." 

Persons  in  health  are  capable  of  taking  very  different  kinds 
of  exercise  without  fatigue.  Some  are  able  to  ride  on  horse- 
back ;  some  to  walk  ;  some  to  run  ;  and  some  to  row  a  boat ; 
but  those  who  can  perform  one  of  these,  cannot  perform  any  of 
the  others  to  a  like  extent  with  corresponding  ease.  Thus  a 
trained  dancer  cannot  walk  even  a  short  distance  ;  the  post-boy, 
who  is  accustomed  to  ride  many  miles  every  day,  is  easily 
fatigued  by  walking  ;  and  there  are  many  persons  who  can  walk 
great  distances  without  fatigue,  but  who  are  unable  to  ride  but 
a  few  miles.  The  extraordinary  power  which  the  muscles  of 
the  hand  acquire  in  musicians,  shows  what  a  great  rapidity 
of  action  some  muscles  may  acquire,  and  not  be  fatigued ;  and 
this  in  jwrsons  who  appear  to  have  little  vigour  in  other  muscles. 
A  man,  therefore,  must  be  "trained"  to  the  particular  kind  of 
exercise  which  he  is  required  to  take  :  in  recommending  exercise 
f<;r  the  pur{)ose  of  promoting  liealth,  it  ought  to  be  commenced 
gradually,  and  very  gradually  increased. 

But  when  the  heart  is  disturbed,  all  those  exercises,  so  useful 
in  preserving  health,  now  become  more  or  less  injurious.    Every 
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movement  which  tends  to  increase  the  quantity  of  the  heart's  chap.  xxx, 
blood,  ought  therefore  to  be  guarded  against  by  those  who  suffer 
from  a  disease  of  the  heart.  Medical  records  abound  with  cases 
of  persons  dying  suddenly  from  some  inordinate  muscular  ex- 
ertion, causing  such  a  congestion  of  blood  which  the  heart  could 
not  evacuate,  and  in  many  instances  even  rupturing  the  heart's 
parietes.  John  Hunter,  who  had  a  diseased  heart,  dropped 
down  lifeless  when  in  a  violent  passion  ;  Abercrombie  expired 
from  a  rupture  of  the  right  auricle,  whilst  making  an  eifort  to 
evacuate  the  bowels. 

Rest. — Bodily  tranquillity  is  of  essential  utility  in  the  treat- 
ment of  diseases  of  the  heart.  The  action  of  the  heart  being 
increased  by  the  slightest  muscular  movement,  the  influence  of 
a  perfect  repose  of  the  muscular  system  must  be  a  useful  curative 
means  in  many  diseases  of  the  circulation. 

The  frequency,  both  in  the  action  of  the  heart  and  in  respira- 
tion, is  diminished  when  a  person  is  in  the  horizontal  posture  ; 
and  if  in  bed,  the  warmth  and  equal  temperature  contribute 
greatly,  by  sustaining  the  action  of  the  skin,  to  alleviate  disease. 

The  system  of  treating  aneurism^  recommended  by  Valsalva, 
derives  much  of  its  benefit  from  the  perfect  rest,  so  strictly  en- 
joined, along  with  the  depletive  system  ;  and  I  am  convinced 
that  in  many  diseases  of  the  heart  much  benefit  may  be  derived 
from  bodily  repose,  nothing  being  more  remarkable,  in  almost 
every  disorder  of  the  heart,  than  the  pernicious  effects  of  muscu- 
lar exerticms. 

Hurtful  as  all  bodily  exertions  must  be,  of  still  more  import- 
ance is  it  to  avoid  any  mental  excitement  in  the  treatment  of 
diseases  of  the  heart. 


Blood-letting. 

Of  the  remedies  employed  for  the  treatment  of  diseases  of  the 
heart,  there  are  none  more  important  than  those  means  by  which 
we  can  either  increase  or  diminish  the  quantity  of  the  blood 
within  the  heart. 

The  curative  effects  of  abstracting  blood  in  diseases  of  the  Themo*^ 

1  PIT  •  TIT  '         ^  '         ^  operattdi  on 

heart  are  twoiold  ;  one  is  produced  by  changes  m  the  circulat-  the  heart. 
ing  apparatus,  from  a  diminution  in  the  quantity  of  the  fluid 
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chap.xxx.  contents  of  the  heart's  cavities:  this  effect  of  abstracting  blood 
when  the  cavities  ()f  the  heart  liave  become  congested,  has  no 
analogy  to  its  effects  in  any  disease  of  other  organs ;  for  there 
is  no  organ  in  which  the  blood  is  contained  elsewhere  than  in  the 
blood-vessels.  The  other  is  produced  by  abstracting  from  the 
system  a  portion  of  the  vital  element  in  the  inflammatory  dis- 
eases of  the  heart.  The  effects  of  blood-letting  are  the  same, 
as  when  employed  in  the  treatment  of  inflammatory  diseases  of 
other  organs. 

The  blood  in  the  cavities  of  the  heart  may  be  diminished, 
either  by  abstracting  it  from  the  system,  or  it  may  be  removed 
from  the  heart  to  some  distant  part  of  the  body  by  "  derivatives  ;" 
both  which  processes  are  resorted  to  by  the  animal  economy  for 
the  cure  of  disease. 
Blood-letting,  Of  the  curative  processes  employed  by  the  economy,  there  is 
of  nature.  Certainly  no  one  more  remarkable,  or  more  worthy  of  imitation 
in  the  treatment  of  the  disorders  of  the  heart,  than  spontaneous 
haemorrhages  :  such  bleedings  taking  place  either  from  the  nasal, 
the  bronchial,  the  cerebral,  or  the  hemorrhoidal  vessels ;  and 
so  beneficial  are  such  bleedings,  that  there  are  many  persons 
who,  at  some  remote  period  of  life,  having  lost  repeated  and  even 
large  quantities  of  blood,  could  narrate  the  history  of  an  affec- 
tion of  the  chest,  which  had  entirely  vanished  from  the  period 
of  the  haemorrhage. 

Blood-letting  may  be  considered   one  of  the  most  valuable 
curative  means  employed  in  the  treatment  of  the  diseases  of  the 
Its  great        heart.     The  abstraction  of  blood  is  no  less  useful  in  mitigating 
"" '  ^  the  inflammatory  affections  of  the  heart's  structure,  than  in 

subduing  those  diseases  in  other  organs :  it  is  the  only  means 
which  we  possess  of  removing  blood  when  a  superabundant 
quantity  is  collected  in  the  cavities  of  the  heart,  or  when  it  is  in 
a  state  of  congestion.  It  may,  therefore,  be  said,  that  there  is 
almost  no  malady,  to  which  the  heart  is  liable,  wherein  blood- 
letting is  not  useful  during  at  least  some  period  of  its  progress. 
Two  differ  In  the  treatment  of  disorders  of  the  lieart,  I  have  said  that 

effect^d'byTt.  blood  may  be  abstracted  for  either  of  two  very  different  purposes  ; 
it  may  be  ein})loyed  to  relieve  a  congestion  of  the  cavities  of  the 
heart,  or  to  subdue  an  inflammatory  state  of  any  of  the  heart's 
tissues  ;  and  the  difference  of  the  modus  operandi  oi  blood-letting 
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in  these  two  cases,  will  point  out  the  rules  by  which  weight  chaf.xxx. 
to  be  guided  in  adopting  it  in  each. 

In  the  inflammatory  affections  of  the  heart,  blood-letting  is  a 
remedy  as  powerful  as  it  is  in  the  treatment  of  inflammatory 
affections  of  other  organs ;  and  the  general  rules  usually  followed 
for  adopting  it  are  the  same  in  both  inflammatory  affections. 

"  In  all  the  phleqmasim.  where  the  pulse  is  the  chief  indica-  Wilsons 

p,  •/»ii'i  ••  1       Lectures  on 

tion  tor  the  treatment,  we  in  lact  do  nothing  but  mitigate  the  the  vascular 
State  of  the  heart."  ^*^'"" 

The  quantity  of  blood,  which  ought  to  be  removed  in  disorders  The  quantity 
of  the  heart,  is  an  essential  point  to  determine  in  all  cases  where  removed, 
blood-letting  is  resorted  to.  As  a  general  rule,  I  may  remark, 
that  in  inflammatory  affections  of  the  heart,  blood-letting 
should  be  employed  to  the  same  extent  as  in  inflammatory 
affections  of  equal  severity,  and  accompanied  by  febrile  symp- 
toms of  equal  violence  in  other  vital  organs.  But  in  all  cases 
of  congestion^  blood-letting  must  be  resorted  to  with  great 
caution  ;  for  although  in  inflammatory  affections  nothing  sub- 
dues the  symptoms  so  effectually  as  even  a  protracted  state  of 
syncope  caused  by  the  loss  of  blood,  yet  a  fainting  state  is 
to  be  particularly  guarded  against  where  there  is  a  sanguine- 
ous congestion ;  for  should  syncope  be  produced  under  such 
circumstances,  there  is  danger  of  the  patient  not  recovering 
from  it. 

"  Whenever  the  congestion  of  the  ventricles  is  vigorous,  we 
may  bleed  without  fear — the  pulse  will  rise.  But  when  the 
contractions  are  feeble,  though  the  pulse  may  have  a  certain 
force,  blood-letting  should  not  be  employed."  Laennec. 

The  quantity  of  blood  to  be  abstracted,  must  vary  in  every 
case,  and  be  entirely  regulated  by.  its  influence  on  both  the 
cardiac  and  the  arterial  pulse ;  for,  when  the  force  of  the  beat- 
ings of  the  heart  is  diminished,  whilst  the  blood  is  flowing  from 
the  vein,  the  arterial  pulse  acquires  volume,  and  becomes  com- 
pressible ;  in  no  disease  is  this  observation  more  correct  than 
in  congestion  of  the  heart. 

"  When,"  observes  Laennec,  "  the  pulse  and  the  heart  are 
equally  feeble,  we  must  be  cautious  in  opening  a  vein,  whatever 
may  be  the  nature  of  the  disease,  otherwise  we  should  inevitably 
destroy  the  small  resources  left  to  nature."  Laennec. 
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Chap. XXX.  The  impropriety  of  employing  blood-letting,  in  some  injuries 
of  the  brain,  arises  from  the  danger  of  the  depletion  still  further 
lessening  the  vigour  of  the  heart ;  the  powers  of  life  being 
already  much  diminished  from  the  "shock"  caused  by  the  in- 
jury to  the  brain.     It  is  the  same  with  regard  to  the  heart. 

The  Comparative  Effects  of  General  and  Local  Blood-letting. 

I  have  explained  at  considerable  length  in  another  work*  the 
indications  by  which  we  should  be  guided  in  adopting  one  or 
other  of  these  modes  of  blood-letting ;  laying  it  down  as  a 
general  rule,  that  general  is  preferable  to  local  bleeding  in  those 
diseases  accompanied  with  fever ;  whereas,  in  disorders  which 
are  not  accompanied  by  any  febrile  excitement,  local  blood- 
letting is  preferable  to  general  blood-letting. 

This  rule  is  not,  however,  so  invariably  applicable  to  the 
treatment  of  the  affections  of  the  heart,  as  to  those  of  some  other 
organs,  from  the  circumstance,  that  the  relations  of  the  heart  to 
the  blood  are  very  different  from  the  relations  of  the  vital  fluid 
to  the  other  organs  of  the  body. 

In  all  cases  of  inflammatory  diseases  of  the  heart  accompanied 
by  a  febrile  state  of  the  system,  general  bleeding  will  be  found 
preferable  to  local  bleeding ;  but  on  the  other  hand,  in  all  cases 
of  sanguineous  congestion,  whether  in  the  cavities  of  the  heart 
or  coronary  vessels,  leeches  ought  to  be,  in  most  instances,  pre- 
ferred to  phlebotomy  :  by  adopting  this  mode  of  abstracting 
blood,  we  completely  avoid  all  those  dangers  which  may  arise 
from  general  blood-letting  being  carried  too  far. 
Advantages  One  great  advantage  of  bleeding  by  leeches  is  derived  from 
the  circumstance,  that  the  quantity  of  blood  which  they  with- 
draw seems  to  depend,  at  least  in  a  great  degree,  on  the  fulness 
or  particular  condition  of  the  vessels  of  the  part  where  they  are 
applied  ;  so  that  the  same  number  of  leeches  will  withdraw 
much  more  blood  applied  on  an  inflamed  hand,  than  applied  on 
the  sound  hand  of  the  same  person.  Hence  the  propriety  and 
safety  of  tliis  mode  of  abstracting  blood  in  disorders  of  the 

'  On  Blood-letting ;  giving  an  account  of       treatment  of  Diseases.    By  James  Wardrop, 
its  curative  effects,  with  ru'es  for  employing        M.D.,  18.35. 
both  Local  aud  General  Blood-letting  in  the 
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heart ;  the  quantity  evacuated  by  a  given  number  of  leeches  not  chap.  xxx. 
depending  on  any  preconceived  notion  of  what  quantity  might  be 
required  for  the  relief  of  the  disease. 

Indeed,  nothing  shows  more  the  preference  which  ought  to  be 
given  to  the  use  of  leeches  to  the  other  modes  of  blood-letting, 
than  the  difference  in  the  quantity  of  blood  which  is  abstracted 
by  them  in  a  succession  of  bleedings  on  the  same  patient ;  each 
application  yielding  less  and  less  blood,  in  proportion  to  the 
abatement  of  the  symptoms,  and  to  the  diminution  in  the  fulness 
of  the  vessels,  thus  pointing  out  in  almost  every  case  the  pro- 
priety of  pursuing  or  of  discontinuing  the  depletive  system. 

In  employing  leeches,  the  slow  manner  in  which  the  blood  is 
abstracted,  must  have  a  very  different  effect  on  the  system,  from 
that  when  a  quantity  of  the  vital  element  has  been  suddenly 
removed  by  venesection. 

That  leeches  abstract  blood  from  the  capillary  system,  is 
another  peculiarity  to  be  considered ;  so  that  the  blood  with- 
drawn by  them  is  both  arterial  and  venous  ;  and  it  may  be  ob- 
served, that  every  leech  usually  vomits  some  red,  and  also  some 
black  blood. 

A  profuse  spontaneous  hasmorrhage  from  the  capillaries 
usually  causes  little  general  debility,  when  compared  to  blood- 
letting, or  to  the  bleeding  from  leeches.  Very  large  quantities  of 
blood  may  be  lost  from  the  uterus  ;  from  the  lungs  ;  from  the 
nose ;  or  from  the  alimentary  canal,  in  persons  who  would  be 
much  weakened  by  even  a  moderate  blood-letting. 

In  disorders  of  the  heart,  leeches  may  be  applied  to  any  part  Their  appu- 
of  the  parietes  of  the  chest ;  but  the  cardiac  region  is  generally  chest. 
to  be  preferred.  The  free  inosculation  of  the  external  and  in- 
ternal mammary  arteries, — the  vascular  communication  between 
the  internal  mammary,  and  the  arteries  of  the  pericardium, — and 
the  inosculations  between  these  arteries  and  the  coronary,  or 
nutrient  arteries  of  the  heart  itself,  sufficiently  explain  the  decided 
benefit  which  is  derived  from  this  mode  of  abstracting  blood  in 
disorders  of  the  heart. 

Leeches  may  also  be  applied  to  the/ee^,  as  well  as  to  the  chest  Applied  to 
in  disorders  of  the  heart.     However  inexplicable  this  may  be,  I 
have  had  ample  opportunities  of  testing  the  comparative  utility 
of  this  mode  of  blood-letting  in  affections  of  the  heart,  being  in 
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Chap.  XXX.  the  habit  of  recommending  the  leeches  to  be  alternately  applied 
Comparative  to  the  chcst  and  to  the  feet ;  leaving  the  patient  to  repeat,  when 
effects.  necessary,  whichever  mode  afforded  the  greatest  relief :  in  many 

cases  a  decided  preference  has  been  given  to  their  application 

to  the  feet. 
The  number        The  number  of  leeches,  which  ouffht  to  be  applied  to  the 

to  be  em-  .  . 

ployed.  parietes  of  the  chest,  also  deserves  consideration.    It  is  important 

to  be  aware,  that  the  bleeding  from  their  wounds  is  not  in  the 
ratio  of  the  number  which  is  applied,  as  is  usually  supposed ; 
so  much  is  the  contrary  the  case,  that  I  have  often  been  sur- 
prised to  find  three  or  four  leech-bites  bleed  much  more  in  pro- 
portion, to  what  double  or  treble  their  number  would  have  done. 
From  this  circumstance,  whatever  explanation  of  it  may  be 
offered,  I  have  long  been  in  the  practice  of  using  only  three  or 
four  leeches  ;  whereas  formerly,  in  similar  cases,  never  less  than 
two  or  three  times  that  number  would  have  been  applied. 

Cupping  is  a  mode  of  abstracting  both  arterial  and  venous 
blood,  the  effects  of  which  are,  in  some  respects,  similar  to  the 
application  of  leeches.  When  the  cupping  is  employed  upon  the 
back  of  the  neck  or  between  the  shoulders,  it  appears  to  me  to 
be  an  eligible  mode  of  abstracting  blood  in  diseases  of  the  heart ; 
because  the  arteries,  from  which  the  blood  is  abstracted  inoscu- 
late with  the  intercostal  and  mammary  arteries.  Cupping  does 
not,  however,  possess  the  advantage  of  leeches,  which,  as  I  have 
said,  cause  a  flow  of  blood  in  proportion  to  the  congestion  of  the 
vessels  which  they  bite ;  whereas,  the  quantity  of  blood  to  be 
extracted  by  cupping  can  only  be  regulated  by  watching  the 
changes  produced  on  the  radial  and  cardiac  pulses. 

There  is  also  an  effect  of  cupping  materially  different  from 

that  produced  by  the  application  of  leeches.     The  action  of  the 

cupping-glasses,  as  well  as  the  pain  they  create,  cause  a  large 

flow  of  blood  to  the  parts  upon  which  they  are  applied  ;  and,  in 

employing  cupping  on  other  parts  of  the  body,  we  often  find  that 

the  flow  of  blood  to  the  diseased  part,  caused  by  the  glasses,  does 

more  harm  than  is  the  relief  from  the  abstraction  of  the  blood. 

Diftcrenccin       In  another  work^  I  have  endeavoured  to  explain,  at  some 

abstractiuf;     length,    the  differences  in  the  curative    effects    of  abstracting 

arterial  blood,  arterial  and  venous  blood, — a  subject  which  had  never  claimed 

1  On  Blood -ktlitig,  &c.  &c.    By  Jamea  Wardrop,  M.D.,  1835. 


FOR  THE  TREATMENT  OF  DISEASES  OF  THE  HEART.  357 

the  notice  of  physiologists ;  arteriotomy  being  recommended  in  Chap.  xxx. 
preference  to  venesection,  merely  for  the  purpose  of  getting  a 
larger  quantity  of  blood  withdrawn  in  a  shorter  time,  especially 
in  affections  of  the  head.  It  is,  however,  quite  evident  that  the 
influence  of  abstracting  venous  or  arterial  blood  must  be  very 
different,  whatever  be  the  claim  that  each  of  them  may  have,  as 
the  preferable  curative  measure. 

The  removal  of  arterial  blood — of  the  blood  before  the  secre- 
tions have  been  separated  from  it,  cannot  have  the  same  effect 
upon  the  system,  as  the  abstraction  of  a  like  quantity  of  ven- 
ous blood,  after  having  parted  with  the  essential  elements 
of  life. 

The  difference  in  the  physiological  phenomena  resulting  from 
arteriotomy  and  venesection  is  no  less  remarkable.  The  abstrac- 
tion of  venous  blood  causes  little  change  in  the  condition  of  the 
adjacent  venous  system  ;  the  powers  of  dilatation  which  the  veins 
possess,  at  once  enable  them  to  receive  all  the  blood  which 
would  have  passed  along  the  wounded  vessel.  But  when  an 
artery  has  been  wounded,  to  stop  the  bleeding  it  is  necessary  to 
divide  it,  and  to  place  a  ligature  upon  the  bleeding  orifice ;  a 
restorative  process  takes  place  almost  instantly — a  process  to 
provide  the  parts  which  have  been  deprived  of  their  arterial 
blood  with  a  due  supply  from  anastomosing  branches ;  so  that 
those  structures  which  had  become  pale  and  bloodless,  whilst 
the  arterial  blood  was  making  its  escape,  may,  immediately  after 
the  operation,  be  observed  to  be  as  much  distended  and  reddened 
as  before  it  was  performed. 

When  investigating  the  changes  in  the  qualities  of  the  blood  The  morbid 
from  disease,  the  chemical  philosopher  has  surely  erred  in  not  the  bS" 
analyzing  the  arterial,  as  well  as  the  venous  blood,  and  compar-  investigated. 
ing  the  difference  in  the  two  bloods. 

Those  changes  which  take  place  in  the  arterial  blood,  after  it 
has  passed  through  the  various  organs,  and  after  the  different 
secretions  and  excretions  have  been  abstracted  from  it,  must 
render  any  knowledge  we  possess  of  the  diseased  changes  in  the 
venous  blood  totally  inapplicable  to  the  changes  of  the  arterial 
blood.  An  analysis  of  both  bloods  would  doubtless  be  of  great  Arterial 
importance;  and  until  chemical  science  reveals  the  changes  which  Sj^gases 
disease  produces  in  the   arterial  blood,  our  knowledge  of  the  "otyet 

*■  '  *-*  analyzed. 
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morbid  characters  of  that  vital  fluid  must  remain  extremely 
limited  and  imperfect. 

As  a  therapeutic  agent,  we  know  the  curative  effects  of  blood- 
letting, only  by  abstracting  a  quantity  of  it  from  the  system,  or 
from  a  particular  organ  ;  but  blood-letting  is  not  resorted  to  as  a 
remedial  measure  from  any  supposed  changes  that  are  produced 
by  it  in  the  qualities  of  the  blood. 

The  blood  in  the  heart  may  be  diminished  without  removing 
any  portion  of  it  from  the  system  ;  and  this  can  be  accomplished 
by  the  common  operation  of  dry-cupping^  or  by  Junod's  pneu- 
matic apparatus  applied  to  the  extremities. 

At  the  same  time,  friction^  ruhefacients,  the  pediluvium  and 
the  maniluvium,  all  produce  their  curative  effects  by  diminishing 
the  quantity  of  blood  within  the  heart,  and  by  assisting  in  restor- 
ing the  due  balance  of  the  circulation. 

Dry-cupping  has  indeed  been  employed  since  the  days  of 
Hippocrates  "  to  recall  the  course  of  the  blood  which  was  going 
where  it  ought  not  to  be ;"  and  I  have  repeatedly  seen  the  same  be- 
neficial effects  result  from  the  dry-cupping  as  from  local  bleeding. 

A  young  lady  who  had  often  successfully  applied  leeches  to 
the  cardiac  region  to  relieve  congestion,  was  led  to  try  the  effect 
of  dry-cupping ;  and,  in  subsequent  attacks,  she  experienced,  on 
many  occasions,  as  much  benefit  from  the  dry-cupping  as  from 
the  bleeding. 

To  diminish  the  quantity  of  blood  in  the  heart  by  increasing 
it  in  the  extremities,  an  ingenious  instrument  was  invented  and 
satisfactorily  applied  by  Junod ;  and  although  the  principle  of 
abstracting  blood  from  one  part  to  another,  by  the  removal  of  the 
atmospheric  pressure,  had  been  employed  as  a  remedial  means, 
yet  originality  is  justly  due  to  Junod'sjnstrument,  and  its  appli- 
cation to  the  treatment  of  disease."^ 

His  method  consists  in  employing  a  pneumatic  apparatus,  in 
which  an  arm  or  a  leg  is  so  placed  that  the  quantity  of  blood  in 
the  extremity  can  be  increased  to  any  degree,  and,  consequently, 
a  corresponding  diminution  in  its  quantity  will  take  place  in  the 
trunk  of  the  body. 

The  quantity  of  the  heart's  blood  may  be  increased  when  it  is 
required  to  increase  the  vigour  of  the  circulation :  this  may  be 

'  The  priority  of  invention  haa  Ijccn  fully  discussed  in  the  Lancet,  Vol.  II.,  1837-38. 
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accomplished  not  only  by  the  administration  of  internal  reme-  chap.  xxx. 
dies,  but  also  by  mechanical  means, — such  as  by  the  compres- 
sion  of  the  arteries  of  the  limbs,  by  the  horizontal  posture,  by 
artificial  respiration,  and  by  muscular  movements. 

Ligatures,  placed  upon  one  or  more  of  the  extremities,  have  the  By  ligatures 
effect  of  increasing  the  blood  in  the  heart,  by  impeding  its  flow  tremltiei 
in  the  arteries  :  I  have  formerly  explained  how  the  vigour  of  the 
heart  is  restored,  either  by  placing  a  tight  ligature  upon  a  limb, 
or  by  the  pressure  of  muscles  during  their  contractions. 

This  method  of  restoring  the  vigour  of  the  heart  is  particularly  utility  of, 
adapted  to  relieve  syncope ;  it  has  been  successfully  adopted  morburr 
by  Dr.  Wise,  in  the  treatment  of  cholera  morbus,  *'  When  the 
patients  are  brought  to  the  hospital,  or  when  I  see  them  first  in 
a  collapsed  state  of  cholera,  I  give  a  pill,  composed  of  assafoetida, 
opium,  and  capsicum  ;  and  I  apply  the  tourniquet  to  the  four 
extremities.  This  throws  several  pounds  of  blood  into  the 
trunk,  and  disturbs  and  removes  the  morbid  action  ;  and  thus 
patients   are   cured   when  there  is  no  chance  with  any  other  [Lancet, 

^  ,.       „  "^  Vol.  II.,  1848) 

remedies. 

The  compression  of  arteries  must,  however,  be  used  in  diseases  its  utility  and 
of  the  heart  with  extreme  caution.  If  fainting  arises  from  a  syncope." 
languor  of  the  circulation,  such  as  that  which  is  occasioned  by 
the  loss  of  blood,  the  fainting  state  may  be  relieved  by  arterial 
compression ;  but  if  syncope  be  caused  by  congestion  from 
changes  in  the  heart's  structure,  thus  diminishing  its  expulsive 
powers,  then  the  evil  will,  in  all  probability,  be  increased  by 
increasing  the  quantity  of  blood  in  the  heart. 

This  leads  me  to  repeat  what  has  been^said  of  the  difference 
in  the  condition  of  the  general  system  of  a  person  in  a  state  of 
syncope^  and  in  a  state  of  apoplexy.  In  syncope  the  whole  of 
the  powers  of  organic,  as  well  as  those  of  animal  life,  are  dimi- 
nished according  to  the  degree  of  the  diminution  in  the  vigour 
of  the  circulation ;  whereas,  in  apoplexy,  it  is  the  powers  of 
animal  life  only  which  are  more  or  less  destroyed,  those  of 
organic  life  remaining  unimpaired. 

For  the  relief  of  syncope,  we  must  therefore  have  recourse  to 
those  means  which  will  invigorate  the  circulation,  and  hence 
the  danger  of  blood-letting  in  those  who  are  in  a  state  of  syncope  ; 
whereas  in  apoplexy,  the  congested   condition  of  the  cerebro- 
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Chap.  XXX.  spinal  system  points  out  the  propriety  of  abstracting  more  or 
less  of  the  vital  fluid. 


Magendie. 


Curative 
effects  of 
nausea  ; 


Nausea  and  Vomiting. 

Nausea  and  vomiting  are  two  other  processes  resorted  to  by 
the  economy  to  restore  disturbances  in  the  circulation,  which 
can  be  artificially  imitated,  and  which  are  employed  as  remedial 
measures  in  the  treatment  of  the  disorders  of  the  heart. 

Considered  separately,  the  phenomena  of  nausea  and  vomiting, 
and  the  influence  of  each  of  these  acts  upon  the  system,  are  so 
perfectly  different,  that  conflicting  theories  and  various  conjec- 
tures have  been  made  in  order  to  explain  their  nature,  and  for 
what  purposes  they  should  be  associated  together  in  order  to 
perform  one  act  in  the  economy. 

The  observations  which  have  been  already  made,  and  the  ex- 
planations that  I  have  offered,  point  out  the  influence  of  these 
processes,  when  artificially  employed  for  the  treatment  of  diseases 
of  the  heart. 

When  we  consider  their  curative  effects,  we  find  that  these 
effects  differ  in  each  act,  and  that  they  may  either  be  sepa- 
rately produced,  or  that  beneficial  effects  may  be  derived  from 
both  acts  combined.  The  influence  of  vomiting,  with  nausea, 
upon  the  circulation,  is  an  important  consideration  in  the 
treatment  of  disease ;  as  I  have  endeavoured  to  show  that  the 
vigour  of  the  heart,  and  consequently  the  momentum  of  the 
blood's  currents,  are  diminished  by  nausea,  and  that  vomiting, 
by  its  mechanical  action  upon  the  heart,  co-operates  in  restoring 
the  disordered  circulation. 

That  there  is  a  great  change  in  the  action  of  the  heart  during 
a  state  of  nausea,  and  an  influence  of  a  very  opposite  character 
during  a  fit  of  vomiting,  is  quite  evident :  in  proof  of  which  we 
liave  only  to  observe  the  changes  in  the  system  during  each  of 
tliese  conditions. 

In  nausea^  the  countenance  becomes  pale,  and  there  is  a  general 
sensation  of  cold,  a  feeble  pulse,  great  prostration  of  strength, 
along  with  moral  depression. 

]5ut  when  vomiting  commences,    the   face  becomes  flushed, 
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there  is  a  general  sensation  of  warmth,  the  pulse  acquires  addi-  chaf.xxx. 
tional  vigour,  and,  after  the  fit  of  vomiting,  universal  perspira- 
tion follows. 

Though  some  degree  of  nausea  precedes,  and  usually  accom- 
panies vomiting,  I  have  said  that, nausea  also  takes  place  without 
vomiting,  and  is  resorted  to  by  the  economy  to  relieve  distur- 
bances in  the  circulation  ;  at  the  same  time,  it  is  one  of  those 
remedial  means  which  we  can  imitate  by  medicinal  substances. 

In  the  treatment  of  disorders  of  the  heart,  it  is  generally  ex- 
pedient to  employ  vomiting  with  nausea  ;  for,  in  those  cases 
where  the  affection  of  the  heart  is  sympathetic  of  a  disordered 
stomach,  it  is  not  only  requisite  to  evacuate  the  contents  of  the 
stomach,  but  also  to  restore  the  balance  of  the  circulation  :  where 
the  affection  of  the  heart  is  primary,  not  only  do  we  find  relief 
from  nausea,  but  the  mechanical  effects  of  vomiting  contribute 
to  restore  the  disturbed  circulation. 

Vomiting  is  employed  by  the  economy  for  the  purpose  of  eva- 
cuating noxious  ingesta ;  in  making  that  evacuation,  there  is  no 
effort  made  by  the  abdominal  muscles,  the  contents  of  the 
stomach  being  removed  by  its  own  contractile  powers.^  So  far, 
vomiting  may  be  considered  a  mechanical  act ;  but  when  it  is 
accompanied  by  more  or  less  nausea,  then,  besides  evacuating 
the  stomach,  the  powerful  action  of  the  abdominal  and  thoracic 
muscles  produce  changes  in  the  action  of  the  heart  and  capillary 
system. 

There  are  many  disturbances  in  the  action  of  the  heart,  arising 
from  the  presence  of  noxious  and  morbid  secretions  in  the  sto- 
mach, where  immediate  relief  is  obtained  by  their  evacuation. 

Sometimes  the  effects  of  noxious  food,  in  disturbing  the  circu- 
lation, are  apparent  soon  after  it  has  been  received  into  the 
stomach  ;  these  disturbances  are  immediately  relieved  by  an 
emetic.  How  frequently  does  it  happen  that  the  life  of  the 
suicide  is  spared  by  the  dose  of  poison  being  so  large,  as  to  cause 
instant  vomiting  I 

But  food  of  an  improper  quality  sometimes  remains  in  the 
stomach  for  a  much  longer  period,  I  suspect,  than  is  usually 
supposed,  and  often  causes  a  disturbance  of  the  heart. 

A  young  man  ate  some  onion^  and  after  six  weeks  of  great  Case. 

1  Hale  estimated  the  strength  of  the  stomach  on  the  aliment  to  be  about  20  lbs. 
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Chap.  XXX.  suffering  and  derangement  of  the  circulation,  lie  vomited  several 
portions  of  it ;  immediately  after  which  he  recovered. 

Some  emetic  substances  seem  to  act  directly  upon  the  stomach, 
and  others  are  first  absorbed  into  the  blood,  and  thus  influence 
the  nervous  system,  or  the  portions  of  it  from  which  those 
nerves  emanate,  which  nerves  supply  the  organs  that  cause  both 
the  nausea  and  the  vomitinsr. 

The  simple  distention  of  the  stomach  produced  by  warm 
water,  an  infusion  of  chamomile  or  mustard,  the  titillation  of  the 
fauces,  are,  each  of  them,  sufficient  to  cause  vomiting ;  but  when 
an  emetic  substance,  such  as  ipecacuanha  or  tartarized  anti- 
mony, is  received  into  the  stomach,  it  is  first  absorbed  and  mixed 
with  the  blood,  after  which  it  produces  nausea  and  vomiting,  in 
the  same  manner  as  these  substances  do  when  injected  into  a 
vein.-^ 

In  these  respects,  the  influence  of  emetic  substances  on  par- 
ticular portions  of  the  cerebro- spinal  system  is  quite  analogous 
to  that  of  some  other  medicinal  substances,  after  their  absorption 
and  admixture  with  the  blood,  such  as  belladonna,  strychnine, 
and  chloroform ;  each  producing  its  peculiar  effects  only  upon 
one  portion  of  the  nervous  system. 

In  contemplating,  therefore,  the  effects  of  vomiting  combined 
with  nausea,  we  must  consider  its  influence,  both  upon  the  sto- 
mach, and  upon  the  sanguineous  system. 

The  remedial  effects  of  emetics  in  disorders  of  the  heart  are 
far  more  extensive,  and  their  utility  much  greater,  than,  I  be- 
disorders  of    Heve,  is  "^encrallv  susijected. 

the  heart.  7        o  .  x 

In  those  disturbances  of  the  heart  where  the  functions  of  the 
skin  have  been  interrupted  from  exposure  to  cold,  or  the  lungs 
affected  from  breathing  cold  air,  thus  causing  a  change  in  the 
balance  of  the  circulation,  the  quantity  of  blood  in  the  skin  and 
in  the  extremities  being  diminished,  there  is  a  corresponding 
congestion  within  the  great  cavities,  and  especially  in  the  left 
They  pro  luce  heart.  In  such  cases,  the  violent  convulsive  movements  pro- 
Diaphoresia.    ^j^jg^j  |jy  ^^j^g  actiou  of  au  cmctic  enables  the   heart  to  send 


Remedial 
effects  of 
emetics  in 


1  John  Hunter  prodaced  vomiting  by  in- 
jecting ipecacuanha  into  a  vein.  "  An  in- 
fusion of  iiH'cactianha  injected  into  the  vein 
of  a  dog  produced  uckncss  directly,  cTon 


before  I  could  suppose  it  could  have  reached 
the  heart ;  and  a  scruple  of  jalap  in  infusion 
produced  sickness  and  purging."— i<t<ur«, 
p.  38. 


FOR  THE  TREATMENT  OF  DISEASES  OF  THE  HEART.  363 

an  additional  quantity  of  blood  to  the  cutaneous  capillaries,  Chap,  xxx. 
by  which  their  circulation  is  restored,  and  heat  and  moisture 
are  produced. 

This  effect  of  vomiting  with  nausea  producing  a  change  in 
the  circulation  of  the  cutaneous  capillaries,  has  long  been  re- 
marked ;  but  pathologists  never  seem  to  have  duly  considered, 
that  such  a  change  in  the  capillary  system  was  the  effect  of 
changes  in  the  condition  of  the  central  organ  ;  so  that  when  in- 
quiring into  the  curative  effects  of  emetics,  and  into  the  influence 
which  they  produce  on  the  system,  little  or  no  reference  has 
been  made  to  these  changes  in  the  heart — changes  on  which  the 
condition  of  the  capillary  circulation  must  entirely  depend. 

In  affections  of  the  right  heart,  remarkable  benefit  is  derived  Curative 
from  emetics,  and  their  effects  are  evident  on  the  cerebral^  on  vomiang  in 
the  pulmonary,  and  on  the  j^ortal  systems.  thQ^^gZ ^^ 

In  venous  apoplexy,  the  good  effects  of  an  emetic  in  equalizing  ^®^^ 
the  circulation,  and  in  restoring  the  balance  between  the  arterial 
and  venous  systems,  is  well  known  :  on  the  veno -pulmonary 
system,  the  effects  of  vomiting  are  equally  remarkable.  Xo  less 
powerful  is  the  influence  of  an  emetic  on  the  portal  system.  "  I 
know  no  means,"  observes  Cullen,  "  of  expediting  the  circula- 
tion in  the  liver  so  powerful  as  that  of  vomiting.''  Mat^Med. 

There  are  no  emetics  more  generally  applicable  to  the  treat-  Exhibition 
ment  of  the  diseases  of  the  heart,  than  ipecacuanha  and  emetic 
tartar. 

A  large  dose  of  ipecacuanha  operates  quickly  and  empties  the  ipecacuanha, 
stomach,  whereas,  if  two  or  three  smaller  doses  be  given  at  in- 
tervals of  a  quarter  of  an  hour,  a  much  greater  impression  will 
be  made,  and  ulterior  effects  will  be  produced  on  the  system. 
This  accords  with  what  has  been  mentioned  reo:ardino:  the  differ- 
ence  in  the  effects  of  large  and  small  doses  of  other  medicines. 
By  varying  the  dose  of  ipecacuanha,  we  can  produce  and  prolong 
nausea  to  any  desirable  degree  ;  or  we  can  administer  it  in  such 
doses  as  to  cause  vomiting.  For  these  purposes,  however,  I  have 
long  been  in  the  habit  of  combining  the  ipecacuanha  with  anti- 
mony, in  the  proportion  of  seven  drachms  of  ipecacuanha  to  one 
drachm  of  antimonial  wine. 

The  effects  of  the  tartarized  antimony,  as  a  nauseating  emetic,  TartariztJ 
are  in  most  respects  similar  to  those  of  ipecacuanha ;  and  its  exhi-  ^^""<^"J^- 
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Chap.  XXX.  bition  is  particularly  applicable  to  the  treatment  of  disorders  of 
the  heart. 

One  or  two  hours  after  the  operation  of  an  emetic,  a  few  grains 
of  calomel  put  upon  the  tongue  will  be  found  to  relieve  a  sen- 
sation of  sickness,  which  is  frequently  caused  by  an  inverted 
motion  of  the  duodenum  pouring  some  bile  into  the  stomach. 
There  is  an  uneasy  state  of  the  body,  which  often  comes  on  after 
the  vomiting  and  sickness  have  ceased  ;  to  relieve  this,  Syden- 
ham was  in  the  habit  of  giving  an  opiate.-^ 


Consecutive 
efFecta  of 
emetics, 
how  to  be 
relieved. 


1  It  has  been  pointed  out  by  Magendie 
and  Pelletier,  that  a  weak  decoction  of  "nut- 
galls"  neutralizes  the  powers  of  cmetiiu',  and 


might  be  employed  to  stop  violent  vomiting 
from  ipecacuanha. 
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CHAPTER   XXXI. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART. 

THE  CHEMICO-VITAL  PROCESSES. 

Organs  by  which  the  chemico-vital  processes  are  performed ;  both  the  incre- 
tions  and  excretions  are  performed  by  the  same  organs  ;  differences  in 
organic  and  inorganic  products;  interchange  in  the  functions  of  the 
organs  of  incretion  and  of  excretion;  transit  of  the  incretions  to  the 
blood ;  discharge  of  the  excretions  from  the  body ;  nature  of  the  incre- 
mentitious  products ;  influence  of  medicines  on  the  chemico-vital  processes. 

The  chemico-vital  processes  are  performed  by  the  digestive.,  *^v*r  ^ . 
by  the  respiratory^  by  the  cutaneous.,  and  by  the  genito- urinary  areper- 
organs. 

The  digestive,  the  respiratory,  and  the  cutaneous  systems  are 
employed  to  absorb  from  the  food,  and  to  separate  from  the 
atmosphere,  those  elements  which  are  necessary  for  life — the 
incrementitious  products ;  they  also  separate,  from  the  food  and 
from  the  atmosphere,  ingredients,  the  retention  of  which  in  the 
body  would  be  hurtful — the  excrementitious  products. 

"  The  manner  in  which  nature  acts  consists,  on  one  side,  in 
attracting  what  is  good  and  agreeable  to  each  species,  and  in 
retaining^  preparing,  or  changing  it ;  and,  on  the  other  side,  in 
rejecting  whatever  is  superfluous  or  hurtful,  after  she  has  separ- 
ated it  from  the  good."  Hippocrates. 

The  same  organs  of  each  of  these  systems,  which  execute  the  Bothincre- 
incrementitious  processes,  also  perform  the  excrementitious,  ex-  cretion  per- 
cept the  kidneys  and  the  uterus ;    yet,    contrasted   with   one  th™amo^ 
another,  nothing  can  be  more  opposite  than  the  characters  of  organs, 
the  incrementitious  and  the  excrementitious  products  ;  for  whilst 
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Liebig. 


Paris's  Phar- 
macologia. 

Interchange 
in  the  func- 
tions of  the 
different 
organs. 


some  of  those  of  excretion  are  "  binary,"  and  resemble  inor- 
ganized  compounds,  such  as  carbonic  acid,  and  phosphate  of 
lime,  which  can  be  made  in  the  chemical  laboratory,  those  of 
incretion,  which  are  at  least  "  ternary,"  such  as  the  chyle,  can- 
not be  imitated  by  the  chemist. 

"  The  chemical  compositions  of  organic  bodies  are  remarkable 
for  the  large  number  of  different  compounds,  which  are  formed 
out  of  comparatively  few  elements,  and  also  for  their  great 
proneness  to  decomposition." 

There  is,  indeed,  no  more  remarkable  difference  between  the 
processes  which  are  performed  in  the  vital,  and  in  the  chemical 
laboratory,  than  in  the  length  of  time  which  is  required  by  the 
chemist,  to  form  some  of  those  compounds,  which  are  so  quickly 
performed  in  the  vital  laboratory.  *'  In  nothing,  indeed,  do 
these  processes  differ  from  those  of  the  chemist  more  than  in  the 
short  time  which  is  required  to  convert  matters  in  the  stomach 
into  acid  compounds,  with  the  lengthened  period  which  is 
necessary  to  produce  in  them  a  similar  change  when  out  of  the 
body." 

Besides  the  same  organ  being  employed  to  perform  the 
functions  both  of  incretion  and  of  excretion,  another  important 
arrangement  is,  that  when  the  economy  is  disordered,  by  the 
imperfect  mode  in  which  any  of  the  chemico-vital  processes  are 
performed,  recourse  is  had  to  one  or  more  of  those  organs  which 
are  healthy,  to  execute  the  functions  of  that  organ  which  is  de- 
ranged. Thus,  the  alimentary  canal  can  execute  the  excretive 
office  of  the  skin,  the  lungs,  or  the  kidneys ;  the  skin  can 
execute  that  of  the  alimentary  canal ;  the  kidneys,  that  of  the 
liver;  and  the  gastro-pulmonary  mucous  surface,  that  of  the 
uterus. 

There  are  many  substances,  which,  when  taken  into  the 
stomach,  or  absorbed  by  the  skin,  escape  by  the  lungs  ;  the 
pulmonary  exhalation  contracting  their  odour, — as  garlic,  ether, 
and  camphor.  When  there  is  only  one  organ  destined  to  per- 
form a  particular  function,  if  a  portion  of  the  organ  is  diseased, 
the  bulk  of  the  sound  portion  becomes  enlarged,  the  better  to 
enable  it  to  perform  the  function  ;  and  where  the  economy  is 
provided  with  a  pair  of  organs,  such  as  the  eyes,  the  cars,  the 
mammse,  the   testes,   and  the  kidneys,  if  one  organ  becomes 
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diseased,  and  unable  to  perform  its  functions,  the  other  enlarges  Ohap.xxxi. 
and  executes  the  office  of  both. 

The  incrementitious  products  are  either  fluid,  or  they  are  composition 
gaseous.     The  fluid  are  compounded  from  the  aliment  by  the  tions. 
digestive  organs ;  and  they  are  also  absorbed  by  the  cutaneous 
lymphatics.     The  gaseous  products  are  obtained  in  the  lungs  as 
well  as  in  the  skin  by  the  decomposition  of  the  atmospheric  air. 

The  incrementitious  corpuscles  or  atoms,  derived  from  these  Their  transit 
two  vital  laboratories,  are  first  either  mixed  or  combined 
chemically  with  the  venous,  and  then  with  the  arterial  blood  ; 
or  some  of  them  are  conveyed  by  the  vital  stream,  directly  to 
the  different  organs  on  which  they  are  destined  to  make  their 
special  impression  ;  thus  furnished  with  the  elements  of  life, 
the  arterial  blood  is  distributed  to  the  various  organs,  and  by 
them  it  is  converted  into  new  compounds.  In  the  treatment  of 
the  diseases  of  the  heart,  it  is,  therefore,  essential  to  consider 
the  condition  of  these  incrementitious  processes ;  for,  as  the  quali- 
ties of  the  blood  depend  upon  the  products  of  these  processes, 
every  deviation  from  their  healthy  state  must,  more  or  less,  in- 
fluence the  heart's  functions. 

Whilst  the  incretions  pass  into  the  blood,  of  no  less  importance 
is  it,  that  the  excretions  should  be  discharged  from  the  system. 

*'  There  are  some  juices  or  humours  which,  in  particular  cases, 
ought  to  be  evacuated  or  drawn  out  of  the  body ;  and  some 
others,  that  you  ought  to  restore  to  the  body,  or  cause  to  be  pro- 
duced therein."  Hippocrates. 

The  incrementitious  compounds  may  properly  be  said  to  con-  Nature  of  the 
tain  all  the  elements  of  animal  life  ;  and  after  these  compounds  Ji'ois'pro-^^" 
have  been  added  to  the  blood,  they  are  variously  decomposed,  ^"^'^• 
and  new  products  are  formed  each  by  different  organs. 

Thus,  in  one  of  the  vital  laboratories,  combustion  takes  place  They  contain 
in  order  to  produce  animal  heat;  in  another,  the  muscular  fibre  o/com^u"-^ 
is  eliminated  for  the  purposes  of  locomotion  and  the  circulation  *^^°' 
of  the  fluids  ;  in  one,  bone  is  formed  upon  which  the  whole  solid  of  muscle  and 
fabric  is  built,  giving  insertion  to  the  muscles,  and  protecting '^^ '^**"^ ' 
the  vital  organs;  in  another,   is  produced  the  cerebral  pulp,  and  of  the 
through  the  medium  of  which  the  vital  powers  act,  endowing  ^'^''^^  rapup; 
the  various  organs  with  their  necessary  sensibility  ;  and,  in  an- 

xu  1       ^    •  7  1  .  Ill       and  of  the 

other,  the  fluids,  such  as  synovia,  are  compounded  to  serve  the  fluids. 
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CflAP.xxxi.  purpose  of  lubricating  those  surfaces  which  are  required  to  move 

upon  one  another. 
Importance  In  prosccuting  our  inquiries  upon  this  subject,  we  shall  find 
chemico-vitai  that  there  are  medicinal  substances,  by  the  administration  of 
processes.  -^y^i^ich  we  are  able  to  correct  derangements  in  these  processes. 
The  incrementitious  and  the  excrementitious  processes  become 
therefore  highly  interesting  to  the  therapeutic  inquirer  ;  for, 
whilst  the  condition  of  the  body  is  influenced  by  any  derange- 
ment in  the  functions  of  the  organs  which  discharge  from  it 
those  matters  which  are  hurtful,  in  an  equal  degree  is  the  health 
of  the  human  frame  interrupted  by  any  irregularity  or  imperfec- 
tion in  the  execution  of  those  functions  which  supply  it  with 
the  elements  of  nourishment.  There  is,  indeed,  no  system  of  the 
animal  economy  which  is  more  affected  by  any  imperfection  of 
these  processes  than  the  sanguineous ;  and  it  may  be  anticipated 
that  changes  in  the  qualities,  or  in  the  supply  of  the  elements, 
which  are  necessary  to  repair  the  blood,  will  produce  such 
changes  in  the  vital  fluid  as  will  materially  disturb  the  functions 
of  the  heart. 


Their  influ- 
ence on  the 
heart. 
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CHAPTEE   XXXII. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART. 

THE  CHEMICO-VITAL  PROCESSES  OF  THE  DIGESTIVE  ORGANS. 

Dietetics  :  the  proper  quality  and  quantity  of  the  food ;  regularity  of  the 
meals;  stomachics;  hepatics. 

There  are  no  diseases  more  under  the  influence  of  the  diges-  influence  of 
tive  apparatus  than  those  of  the  heart ;  for  not  only  is  the  blood  of^excSm*' 
greatly  affected  by  derangements  in  both  the  incrementitious  on*the^hear" 
and  the  excrementitious  processes,  but  the  sympathy  which  ex- 
ists between  the  digestive  and  the  circulatory  organs  causes  any 
imperfection  in  the  functions  of  the  organs  of  digestion  to  have 
a  powerful  influence  on  the  heart.     In  the  treatment  of  the 
heart's  diseases  we  cannot,  therefore,  bestow  too  much  attention 
on  the  means  of  remedying  derangements  of  the  digestive  func- 
tions. 

The  animal  economy  employs  various  means  to  relieve  imper-  How  these 

,*''■*'  ^  ...  processes  are 

fections  in  the  functions  of  the  alimentary  canal,  instinctively  remedied 
prompting  us  to  partake  of  such  aliments  and  drinks  as  will  ordered, 
facilitate  and  improve  the  digestive  process.  We  are  also  pro- 
vided with  medicinal  bodies,  by  means  of  which  each  of  the 
chemico-vital  processes  can  be  corrected  ;  some  of  them  assist  in 
the  assimilation  of  the  food  ;  some  are  absorbed  and  mixed  with 
the  blood  ;  and  others  increase  or  diminish  the  excretions.  Of 
these,  the  first  may  be  appropriately  classed  amongst  the  sto- 
machics, whilst  the  others  are  placed  amongst  the  purgatives  and 
hepatics. 

2  a 
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Boerbaave. 


Dietetics. 

The  incrementitious  processes  which  are  performed  by  the 
digestive  organs  may  be  said  to  commence  in  the  mouth.  There 
the  food  undergoes  mastication,  is  mixed  with  the  saliva,  passes 
into  the  stomach,  where  it  mixes  with  the  gastric  juice,  and  is 
converted  into  a  homogeneous  pulp  or  chyme.  It  afterwards 
passes  into  the  duodenum,  where  it  undergoes  additional  com- 
binations ;  being  there  mixed  with  the  pancreatic  juice,  the 
bile,  and  the  excretion  from  the  duodenum. 

In  this  course  the  aliment  undergoes  various  changes  by  the 
operations  of  the  vital  laboratory  ;  the  excrementitious  portions 
are  separated,  passed  off  through  the  intestinal  canal,  and  dis- 
charged from  the  body,  whilst  the  incrementitious  portions  are 
absorbed  and  conveyed  to  the  blood. 

The  important  purposes  which  the  incrementitious  processes 
serve  in  the  animal  economy,  point  out  the  necessity  of  proper 
aliments  to  preserve  the  blood  in  a  healthy  state  ;  and  at  the 
same  time  show  the  propriety  of  administ^ing,  in  the  diseases 
of  the  sanguiferous  system,  those  medicinal  substances  which  are 
known  to  preserve,  or  to  improve  the  condition  of  the  digestive 
organs,  when  these  are  deranged. 

I  have  formerly  remarked,  how  man,  like  the  rest  of  the 
animal  creation,  is  endowed  with  instincts,  by  which  he  is  en- 
abled to  select  the  kinds  of  food  and  drink  which  are  necessary 
for  his  sustenance ;  an  instinct  guides  him  in  the  selection  of 
proper  aliments  in  sickness,  as  well  as  in  health.  But  these 
instincts  not  being  alone  sufficient  for  this  essential  purpose  of 
the  animal  economy,  we  are  provided  also  with  the  senses  of 
taste  and  smell,  which  are  so  placed  that  they  perform  the  duty 
of  sentinels,  guarding  the  stomach,  and  preventing  it  from  re- 
ceiving any  improper  food,  which,  guided  by  instinct  alone,  we 
might  not  have  rejected. 

"  Hence  the  adorable  Creator  has  conjoined  the  uneasy  sensa- 
tion of  hunger  and  thirst,  and  has  at  the  same  time  ordained, 
that  a  pleasure  shall  be  perceived  by  people  when  they  take 
food  to  allay  their  hunger  or  drink  to  quench  their  thirst." 

Animals  try  their  food  by  the  sense  of  smell  before  they  take 
it  into  their  mouth,  and  by  the  taste  before  they  swallow  it. 
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"  On  dissecting  a  goat  with  young,  Galen  found  a  brisk  Ch.  xxxii. 
embryo,  and,  on  detaching  it  from  the  matrix,  and  snatching  it 
away  before  it  saw  its  dam,  took  it  into  a  room  where  there  was 
vessels,  some  filled  with  wine,  others  with  oil ;  some  with  honey, 
and  others  with  milk  ;  and  others  with  grains  and  fruits.  It 
smelt  every  one  of  these   things,  and  when  it  had  smelt  them 

.  '  1   ij  Darwin's 

all,  it  drank  up  the  mtUc.  zoommia. 

Further,  it  appears  to  be  a  law  of  the  animal  economy,  that 
these  instincts  and  these  senses  shall  obey  and  be  subservient 
to  the  varied  conditions  of  the  body  ;  that  the  food  which  is  most 
grateful  when  in  health,  shall  be  rejected  in  sickness  ;  and  that 
food  which  is  unpalatable  to  those  who  are  in  health  shall  be 
agreeable  to  the  sick.  When,  therefore,  we  contemplate  the 
digestive  process,  that  function  where  it  is  not  improbable  the 
agency  of  the  vital  principle  is  first  developed,  and  when  we  in- 
quire into  its  disordered  states,  and  the  means  of  relieving  them, 
we  are  then  led  to  seek  for  those  therapeutic  means  by  which 
we  can  imitate  or  assist  that  important  process. 

So  intimately,  indeed,  are  the  functions  of  the  heart  associated 
with  those  of  the  digestive  canal  in  the  healthy  state  of  the 
body,  thai  we  need  not  be  surprised  that  a  disordered  heart  is 
powerfully  influenced  by  disturbances  in  the  digestive  apparatus. 
Hence  we  shall  find  that  there  is  no  disease  of  the  heart,  the 
symptoms  of  which  are  not  aggravated  by  a  derangement  of  the 
digestive  organs ;  and  also  that  there  are  many  disorders  of  the 
heart  which  are  caused  alone  by  disorders  of  the  digestive 
organs. 

Though  man,  like  the  rest  of  the  animal  creation,  is  endowed 
with  an  instinct,  and  the  senses  of  taste  and  smell,  to  guide  him 
in  the  selection  of  his  food,  it  must  also  be  borne  in  mind,  that  the 
instinct  is  under  the  influence  of  his  will,  and  consequently  that 
from  the  habits  of  civilized  life,  and  the  various  culinary  arts 
which  have  been  contrived  to  increase  our  animal  gratifications, 
the  digestive  organs  are  subject  to  a  variety  of  disorders. 

But  it  is  not  the  uneducated  classes  of  the  community  who 
are  the  greatest  slaves  to,  and  the  most  severe  sufferers  from, 
sensual  gratifications.  In  proportion  as  man  becomes  refined,  he 
studies  and  practises  the  "gastronomic"  art;  so  that  in  the 
practice  of  medicine  amongst  the  polished  and  the  learned,  the 
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ch.  XXXII.  physician  finds  his  advice  little  sought  for  if  he  endeavour  to 
check  them  too  rigidly  in  their  animal  propensities. 

Food  either  of  an  improper  quality,  taken  at  irregular  meals, 
or  in  an  improper  quantity,  will,  by  deranging  the  stomach, 
more  or  less  aggravate  all  the  symptoms  of  a  disordered  heart ; 
and,  therefore,  each  of  these  points  deserves  attention,  in  regulat- 
ing the  diet  of  those  suffering  from  a  disturbed  circulation. 

The  proper         With  regard  to  the  quality  of  the  food,  most  persons  are  per- 

XTod*^^''^^^^  fectly  aware  of  those  kinds  of  food  which  they  cannot  easily 
digest ;  so  that  all  such  aliments  should  be  avoided,  and  those 
only  partaken  of  which  experience  has  taught  them  to  be  of  the 
most  easy  digestion. 

Animals  can,  by  gradual  habit,  live  upon  food  that  is  not  the 
natural  aliment  of  their  species ;  and  so  man,  in  various  parts 
of  the  globe,  lives  upon  very  different  kinds  of  food.  I  have 
long  been  accustomed  to  direct  the  sick  always  to  partake  of  the 
kind  of  aliment  which  they  most  desire  ;  for  it  is  impossible  from 
any  appearances  of  the  tongue,  of  the  skin,  or  of  the  pulse,  to 
dictate  to  the  inclinations  and  tastes  of  different  individuals.  We 
constantly  observe  that  persons  recovering  from  a  severe  illness, 
or  suffering  from  some  chronic  derangement  of  tho  digestive 
organs,  express  a  great  desire  for  some  particular  kind  of  food, 
and  often  for  such  as  they  dislike  when  in  health.  I  have  never 
had  occasion  to  regret  recommending  to  the  sick  this  rule  of 
choosing  their  own  aliment ;  provided  always  that  the  food  or 
drink  was  not  suggested  by  any  person  to  the  patient,  and  that 
it  was  taken  only  in  a  moderate  quantity.  Where  an  opposite 
rule  is  followed,  especially  in  those  suffering  from  diseases  of  a 
febrile  type,  in  which  the  heart  is  much  excited,  if  animal  food,  par- 
ticularly in  a  solid  form,  be  given,  it  seldom  fails  to  aggravate  all 
the  febrile  symptoms ;  and  instances  are  not  very  rare  in  which 
fatal  effects  have  resulted  from  a  patient  eating  even  a  small 

naiiiie's  quantity  of  animal  food,  either  during,  or  when  apparently  re- 
covering from  diseases  of  an  inflammatoiy  character. 

Most  practical  men  are  aware  of  the  pernicious  effects,  which 
often  follow  the  too  early  use  of  animal  food,  by  those  who  have 
suffered  from  any  disease  of  an  inflammatory  character.  Dr. 
Baillie  "  never  observed  a  person  having  a  relapse  of  fever 
where  it  had  not  been  caused  by  eating  animal  food."     This 


Poslhiimous 
Wvrkx. 
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pernicious  effect  of  convalescents  taking  animal  food  too  early,  ch.  xxxii. 
is  frequently  observed  in  women,  who  are  induced  to  partake  of 
it  before  the  excited  condition  of  their  frame  has  recovered  from 
the  effects  of  child-birth. 

The  effect  of  animal  food,  in  the  cases  here  alluded  to,  is 
satisfactorily  explained,  by  observations  made  on  a  man  who, 
from  an  accident,  had  a  permanent  opening  made,  through  the 
abdominal  parietes,  into  the  stomach,  sufficiently  large  to  per- 
mit the  internal  surface  of  the  stomach  to  be  seen.  When 
he  was  feverish,  the  mucous  surface  of  the  stomach  was  less 
vascular  and  dry ;  and  animal  food  remained  a  long  time  in  it 
undigested,  causing  more  or  less  uneasiness.  ^/^^  S[w*. 

A  large  proportion  of  the  inhabitants  of  this  country  live  on 
an  admixture  of  animal  and  vegetable  food  ;  and  it  is  considered, 
that  those  who  are  obliged  to  live  on  vegetables,  are  not  able 
to  endure  the  same  muscular  exertions,  as  those  who  partake  of 
a  proportion  of  animal  food.^ 

In  regulating  the  quantity  of  food,  it  may  be  well  to  notice,  that 
if  all  the  food  received  into  the  stomach  be  digested,  it  may  yield 
too  much  nutrition  for  the  support  of  the  body  ;  such  superabund- 
ant nutriment  becomes  an  element  of  disease.  Hence  a  common 
error  in  regulating  the  diet  of  the  sick,  of  giving  them  not  only 
too  much  food,  but  food  which  is  considered  the  most  nutritious,  jones. 

Wellington,  who  had  always  previously  lived  abstemiously,  c^ggs. 
lost  his  life  by  partaking  of  an  unusually  large  meal,  which 
his  stomach  was  unable  to  digest. 

Several  persons,  who  were  burnt  at  the  fire  in  Covent 
Garden,  and  admitted  into  St.  Bartholomew's  Hospital,  when 
fast  recovering  had  a  quantity  of  animal  food  sent  to  them,  in 
consequence  of  eating  which,  consecutive  fever  came  on,  and 
they  all  perished.  Abemethy. 

In  conclusion,  I  may  remark,  that  this  rule  for  regulating  the 
diet  of  the  sick  is  in  accordance  with  what  we  observe  through- 
out the  animal  kingdom;  all  animals,  when  suffering  from  disease, 
select  particular  kinds  of  food,  and  often  such  food  as  would 
be  hurtful  to  them  when  in  health.    Thus,  many  animals,  under 

'  "  U  est  certain  que  lea  grands  mangeurs  vation  eat  de  tout  les  lieux,  et  de  tous  les 
de  viande  sont  en  g(^n6ral  cruels  et  fcrocos  temps:  la  barbare  Anglaise  est  comnue," 
jdus  que  les  autres  homines.     Cette  obser-        &c.  &c.— Emilb  deb  Rodssbau. 


374 


OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED 


The  proper 
quantity  of 
of  food. 


Bourienne. 


ch.  XXXII.  particular  circumstances,  eat  substances  to  cause  vomiting  or 
purging ;  at  other  times  they  resort  to  salt  springs,  or  to  the 
sea-shore. 

In  regulating  the  diet,  it  has  long  appeared  to  me,  that  the 
chief  point  to  inculcate,  for  the  guidance  of  the  sick,  is  modera- 
tion in  the  quantity  of  food  which  is  taken  at  each  meal.  The 
palate  may  seldom  fail  to  be  a  safe  guide  for  selecting  the  pro- 
per quality  of  food,  but  most  persons  require  to  make  an  effort 
to  limit  the  quantity  of  a  meal,  and  to  avoid  eating  to  repletion  ; 
for  if  a  meal  be  moderate,  any  disordered  state  of  the  heart  will 
suffer  little  from  the  condition  of  the  stomach.-  It  is  essential 
to  discriminate  between  the  quantity  of  food  which  is  required 
for  the  maintenance  of  life,  and  that  quantity  taken  merely  as  a 
source  of  sensual  gratification.  "  I  have  often  heard  Napoleon 
say,"  observes  his  biographer,  "  that  however  little  nourishment 
people  took  at  dinner,  they  always  took  too  much.  Thus  the 
Emperor's  head  was  always  clear  and  his  labours  easy,  even 
when  he  rose  from  table." 

Such  is  the  influence  of  digestion  upon  the  circulation,  that 
the  vigour  of  the  mind,  as  well  as  that  of  the  physical  frame,  is 
greatly  diminished  by  over-indulgence  in  food ;  and  those  whose 
mental  avocations  are  intense  and  laborious,  or  whose  bodily 
exertions  are  great,  are  never  able,  without  more  or  less  suffer- 
ing, to  indulge  in  habits  of  repletion. 

The  effects  of  abstinence  are  observed  in  those  suffering  from 
ailments,  wherein  the  stomach  cannot  retain  food  :  it  is  astonish- 
ing on  how  little  food  life  can  be  sustained  ;  of  this  the  histories 
of  shipwrecked  sailors  and  of  soldiers  on  active  service,  afford 
many  proofs. 

A  lady,  who  had  a  tumour  in  her  breast,  was  told  that  if 
she  would  live  upon  one  pint  of  water  a  day  for  a  lengthened 
period,  the  swelling  would  be  absorbed ;  but,  after  doing  so  for 
six  weeks,  the  swelling  did  not  disappear  :  her  health  was  not 
injured,  though  her  strength  was  greatly  diminished. 

"  In  many  diseases,"  observes  Liebig,  "  substances  are  pro- 
duced, which  are  incapable  of  assimilation.  By  the  mere  de- 
privation of  food,  those  substances  are  removed  from  the  body 
without  leaving  a  trace  behind;  their  elements  have  entered 
into   combination    with   the   oxygen   of    the   air."       Further, 


Case. 
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"  through  the  skin  and  the  lungs  there  escapes  a  certain  quantity  ch.  xxxtt. 
of  water,  and  as  the  presence  of  the  water  is  essential  to  the 
continuance  of  the  vital  motions,  its  dissipation  hastens  death. 
Cases  have  occurred,  in  which  a  full  supply  of  water  being 
accessible  to  the  sufferer,  death  has  not  occurred  till  after  the 
lapse  of  twenty  days.  In  one  case  life  was  sustained  in  this 
way  for  the  period  of  sixty  days."  Liebig. 

Besides  attention  to  the  quantity  of  the  food,  the  regularity  of  The  meals 
the  meals  is  of  great  consequence  ;  of  this  every  one  is  aware  guiar. 
from  personal  experience. '  The  number  of  meals,  and  the  time 
when  they  are  made  are  very  different  with  different  persons ; 
such  differences  do  not  appear  to  interfere  with  the  enjoyment  of 
health.  But  any  irregularity,  and,  above  all,  taking  even  a 
very  small  portion  of  food  between  the  accustomed  meals,  is 
often  the  cause  of  greatly  disturbing  digestion ;  and  as  the  de- 
sire of  food  comes  on  at  the  usual  period  of  the  meals,  if  it  be 
not  taken  when  the  stomach  has  made  the  requisite  preparation 
for  its  reception,  digestion  becomes  always  more  difficult  and 
often  very  imperfect. 

However  strict  may  be  the  attention  paid  to  select  and  limit  Medicines 
the  quantity,  as  well  as  to  regulate  the  periods  for  taking  food  ;  ISSemen-  ^ 
yet  from  habit,  and  also  from  the  numerous  maladies  to  which  cesseT^"^^ 
man  is  liable,  it  often  happens  that  the  digestive  function  is  im- 
paired, and  that  it  can  be  materially  improved  by  the  adminis- 
tration of  appropriate  medicines. 

Let  us  proceed  next  to  the  consideration  of  those  medicinal 
substances  which  assist  the  digestive  processes,  and  which  ex- 
tract from  the  aliment  those  products  which  are  to  be  absorbed 
and  conveyed  to  the  blood ;  and  likewise  to  those  medicines 
which  pass  from  the  digestive  canal  to  the  blood  unchanged, 
where,  by  their  presence  in  the  vital  stream,  they  produce  cura- 
tive effects  on  the  disorders  of  the  heart. 

These  medicinal  substances  may  be  appropriately  classed 
amongst  the  stomachics^  the  haematics^  the  neurotics^  and  the 
absorbents.    Each  of  these  classes  merits  a  separate  consideration. 

Stomachics. 
When  medicinal  substances  are  received  into  the  stomach. 
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heart. 


Hunter. 


General  laws 
to  be  observed 
in  the  action 
of  medicines. 


These  laws 
defined. 


they  are  either  simply  mixed  with  the  food  or  they  undergo 
changes  in  the  vital  laboratory,  and  are  formed  into  new  com- 
pounds with  the  contents  of  the  stomach  ;  some  of  which  are 
afterwards  absorbed  and  mixed  with  the  blood ;  others  pass 
through  the  alimentary  canal,  without  being  changed  in  their 
qualities,  or  diminished  in  their  quantity. 

The  phenomena  that  are  manifested  in  these  different  modes 
by  which  medicinal  substances  act  upon  the  primce  vice  are  ex- 
tremely interesting,  and  enable  us  to  adopt  certain  principles,  in 
order  to  regulate  the  treatment  of  disease  ;  as  there  is  no  class 
of  ailments,  where  such  principles  can  be  so  aptly  applied  as  in 
the  treatment  of  the  diseases  of  the  sanguineous  system. 

The  stomach  may  justly  be  considered  as  the  "  centre  of  sym- 
pathy," when  we  reflect  on  the  extraordinary  influence  which 
the  ingesta  exercise  upon  the  system  :  for  whatever  is  received 
into  the  stomach,  either  in  the  shape  of  food  or  medicine,  has, 
doubtless,  a  direct  action  upon  its  tissues,  however  various  may 
be  the  subsequent  effects  produced  on  other  organs. 

This  leads  me  further  to  observe  with  regard  to  medicinal 
substances,  that  the  more  successfully  the  phenomena  of  the 
animal  economy  are  explored,  and  the  more  attentively  the 
effects  of  medicines  upon  the  different  organs  are  observed,  the 
better  are  we  enabled  to  trace  these  effects  to  some  general 
laws.  However  numerous  and  multiplied  be  the  facts  which 
empiricism  has  furnished,  and  however  unsuccessful  thera- 
peutic inquirers  may  have  hitherto  been  in  revealing  general 
principles,  by  which  medicinal  substances  produce  their  varied 
influence  upon  the  economy,  I  am  fully  persuaded,  that  both 
physiological  and  chemical  science  have  already  advanced  far 
enough  to  enable  us,  by  legitimate  induction,  to  explain  certain 
laws  which  are  established  in  the  animal  economy  ;  under  the 
control  of  which  medicines,  as  well  as  aliments,  act  upon  the 
body. 

First^  One  of  these  laws  seems  to  be,  that  every  medicinal 
substance  has  its  influence  upon  one  organ,  or  upon  one  system 
of  organs. 

Second^  That  by  whatever  channel  medicinal  substances  are 
conveyed  to  the  blood,  their  effects  on  particular  organs  or  sys- 
tems are  always  the  same. 
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Thirds  That  mediciual  substances  act,  not  only  on  particular  Ch.  xxxit. 
systems  of  the  economy,  but  that  some  medicines  contain  several 
distinct  ingredients,  each  of  which  acts  upon  a  separate  system 
or  portion  of  a  system. 

Now  these  laws  of  the  economy  are  illustrated  and  fully  con- 
firmed by  a  multitude  of  phenomena. 

That  every  medicinal  body  acts  upon  a  particular  ors'an,  or  Medicines 

,  .  p  .  n  T  T   1      1  1  upon  one 

on  a  particular  system,  is  a  tact  universally  established,  and  on  organ. 
the  knowledge  of  which  is  based  the  science  of  therapeutics. 
That  medicinal  substances  not  only  act  upon  one  system,  but 
upon  different  portions  of  a  system,  the  cerebro-spinal  affords  an 
excellent  illustration  ;  neurotics,  properly  so  called,  affect  each 
a  particular  portion  of  the  cerebro-spinal  and  ganglionic  sys- 
tems. Opium  acts  upon  the  brain  ;  chloroform  upon  the  sensory ; 
and  strychnine  upon  the  motor  column  of  the  spinal  cord. 

I  may  repeat  the  observation,  that  this  law,  in  regard  to  the  Their  analogy 
special  effects  of  medicines,  is  strictly  analogous  to  the  pheno-  mena^ofS 
mena  of  diseases  :  these  usually  affecting  a  particular  system,  or  ^^^^ 
a  particular  portion  of  that  system. 

Thus,  we  have  seen,  that  not  only  each  of  the  different  sys- 
tems of  the  economy,  but  even  different  portions  of  these  systems, 
may  be  separately  affected  by  derangements  of  the  circulation  ; 
striking  examples  of  this  I  have  already  given, — as,  when  dif- 
ferent portions  of  the  cerebro-spinal  system  are  affected  when 
the  heart  is  diseased. 

This  striking  analogy  of  the  influence  of  medicinal  substances 
to  the  phenomena  of  disease  is  of  great  value,  as  it  points  out  a 
rational  method,  both  for  the  arrangement  and  for  the  admini- 
stration of  the  various  substances  of  the  materia  medica.  The 
practical  importance  of  this  will  appear,  when  considering  the 
effects  of  medicines,  in  the  treatment  of  the  numerous  diseases 
of  the  heart. 

The  second  law, — that  medicinal  substances  produce  similar  And  where- 
eiiects,  whether  they  enter  the  blood  by  the  absorbents  oi  the  applied. 
alimentary  canal,  or  by  the  pulmonary,  or  by  the  cutaneous 
absorbents  ;  that  their  effects  are  the  same,  by  whichever  of 
these  portions  of  the  absorbent  system  they  may  have  been  con- 
veyed to  the  blood, — is  shown  by  some  of  the  most  powerful  the- 
rapeutic agents.     Arsenic^  whether  it  be  taken  into  the  stomach. 
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Ch.  XXXII.  applied  to  the  skin,  or  to  the  surface  of  an  ulcer,  produces  pre- 
cisely similar  effects ;  inflaming  the  mucous  membrane  of  the 
stomach  and  rectum,  and  leaving  unaffected  the  intermediate 
portion  of  that  tunic  of  the  intestinal  canal.  Tobacco^  chloroform^ 
and  ether  produce  similar  effects  on  the  circulation,  whether  they 
be  taken  into  the  stomach,  inhaled  by  the  lungs,  or  absorbed 
by  the  skin ;  cantharides  causes  stranguary,  and  emetic  tartar 
nausea,  whether  taken  into  the  stomach,  or  applied  to  the 
skin. 

There  are  also  purgative  medicines,  which  act  upon  the  ali- 
mentary canal,  whether  they  may  have  been  absorbed  by  the  skin, 
inhaled  by  the  lungs,  applied  to  the  tongue,  or  received  into  the 
stomach  ;  and  it  matters  not  whether  mercury  be  swallowed, 
absorbed  by  the  skin,  or  inhaled  by  the  lungs,  in  order  to  cause 
salivation  ;  nor  whether  belladonna  be  swallowed  or  rubbed 
upon  the  skin  to  produce  its  specific  effect  upon  the  iris.  It  is 
the  same  with  opium  and  strychnine^  their  medicinal  effects 
being  produced,  whether  they  be  swallowed,  inhaled,  or  applied 
to  the  cutaneous  surface.  To  conclude,  I  may  observe,  in  evi- 
dence of  this  law  of  the  economy,  that  the  same  effects  are  pro- 
duced by  injecting  emetine  into  the  cavities  of  the  pleura,  and 
into  the  parenchyma  of  different  organs. 

The  stomach  may  not  be  inaptly  considered  as  a  central  labo- 
ratory, in  which  is  performed  both  incrementitious  and  excre- 
mentitious  processes,  and  from  which  the  products  of  both  these 
processes  are  removed ;  the  one  being  conveyed  to  the  blood  by 
the  absorbents,  and  the  other  discharged  from  the  body  by  the 
intestinal  canal. 

Stomachic  medicines,  properly  so  called,  are  those  substances 
that  act  either  directly  upon  the  tissues  of  the  stomach,  or 
which,  when  mixed  with  the  food  and  assisted  by  the  operations 
of  the  vital  laboratory,  render  the  food  more  easily  convertible 
into  chyle  ;  as  the  condition  of  the  whole  animal  frame  greatly 
depends  on  the  manner  in  which  the  incrementitious  processes 
are  performed,  stomachics  will  therefore  be  found  an  important 
class  of  remedies  in  the  treatment  of  some  of  the  diseases  of 
the  heart. 

These  medicines  have  been  classed  amongst  the  tonics  and 
astringents  ;  some  amongst  the  carminatives  ;  others  amongst  the 


Magendie. 

Stomachic 
medicines. 
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aromatics  ;  some  amongst  the  corroborants  ;  and  some  amongst  ch.  xxxii. 
the  antispasmodics,  thus  affording  another  proof  of  the  un- 
philosophical  methods  which  have  been  contrived  to  classify  the 
various  objects  of  the  materia  medica,  and  to  arrange  them  ac- 
cording to  some  theoretical  opinion  of  their  modes  of  action  upon 
the  animal  economy. 

When  medicinal  bodies  are  received  into  the  stomach,  whether 
they  be  mixed  with  its  contents,  and  form  with  them  new  com- 
pounds— whether  they  be  conveyed  by  the  absorbent  vessels 
into  the  blood — or  whether  they  pass  through  the  intestinal 
canal  unchanged,  the  specific  effects  of  each  are  produced  by 
their  influence  upon  the  different  tissues  of  the  stomach.  Some 
act  upon  the  vascular  ;  some  upon  the  absorbent ;  and  some  upon 
the  nervous  tissue  of  the  stomach  ;  others  appear  to  act  upon  the 
mucous  and  the  muscular  coats ;  whilst  those  medicines,  which 
are  absorbed  unchanged  and  mixed  with  the  blood,  influence 
the  functions  of  the  heart,  either  by  coming  into  direct  con- 
tact with  the  lining  membrane  of  its  cavities,  by  entering  into  its 
structures  through  the  cardiac  arteries,  or  by  their  influence  upon 
the  whole,  or  only  upon  a  portion,  of  the  cerebro-spinal  system. 

Thei:e  are  certain  medicinal  substances,  such  as  the  vegetable 
acids,  the  alkalis,  and  some  saline  compounds,  such  as  the 
muriate  of  soda,  which,  whenever  they  enter  the  stomach,  form 
compounds,  chemically  mixing  with  the  food,  by  which  they 
render  its  assimilation  more  easily  performed,  or  by  which  they 
form  new  compounds  to  be  mixed  with  the  blood.  But  how  far 
either  medicinal  or  alimentary  bodies  act  directly  on  the  tissues 
of  the  stomach,  or  are  first  absorbed  by  the  blood,  many  discrep- 
ant conjectures  have  been  made.  That  they  must  cause  certain 
changes,  on  the  tissues  of  the  stomach,  appears,  however,  pro- 
bable from  the  almost  instantaneous  effects  which  some  of  them 
produce,  and  from  the  sensations  which  they  create,  not  only  in 
the  stomach  itself,  but  throughout  the  whole  system.  There  are 
analogous  examples  of  the  action  of  medicines  upon  other  organs 
when  directly  applied  to  them  ;  such  as  the  effects  of  collyria,  and 
of  injections  into  the  intestines,  the  urethra,  and  into  the  vagina. 

"  That  medicines  showing  considerable  powers  with  respect  to 
the  whole  system,  act  especially  or  only  on  the  stomach,  will 
appear  from  all  those  cases  in  which  the  effects  are  seen  soon 
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Ch.  XXXII.  after  the  substance  has  been  taken  into  the  stomach,  and  before 
they  can  be  supposed  to  have  gone  farther  into  the  body,  or  to 
AfiSed.     ^^y^  reached  the  mass  of  blood." 

Those  substances  which  enter  the  blood  must,  undoubtedly, 
in  the  first  place,  produce  certain  effects  on  the  tissues  of  the 
stomach,  more  especially  upon  its  absorbents.  On  the  other 
hand,  there  is  no  doubt  of  the  rapidity  with  which  substances 
taken  into  the  stomach  reach  the  heart ;  and  when  we  consider 
the  velocity  of  the  blood's  stream,  it  is  easy  to  explain  how 
quickly  any  particular  organ  may  be  influenced  through  the 
medium  of  the  blood  by  such  medicinal  bodies  as  act  upon  it. 

As  has  been  said,  those  medicines  which  act  upon  the  coats 
of  the  stomach  do  not  make  their  impression  upon  all  of  them 
indiscriminately,  but  each  appears  to  produce  its  effects  upon  one 
particular  tissue.  Thus  some  act  upon  the  mucous,  some  upon 
the  capillary,  some  upon  the  absorbent  and  muscular,  and  some 
upon  the  nervous  tissue  ;  so  that  various  effects  are  produced  by 
medicinal  substances  when  received  into  the  stomach,  one  causing 
an  increase,  and  another  a  diminution  of  the  vigour  of  the  capil- 
laries ;  another  increasing  or  subduing  the  mucous  secretions, 
and  another  making  an  impression  upon  the  gastric  nerves.^ 

Those  medicines  whose  action  appears  to  be  limited  to  the 
stomach,  and  which  pass  through  the  alimentary  canal  without 
being  diminished  in  quantity  or  changed  in  quality,  are  the 
tonics  and  astringents ;  consequently,  in  the  disorders  of  the  cir- 
culation, which  are  symptomatic  of  an  impaired  digestion,  or  in 
those  disorders  which  are  aggravated  by  it,  the  use  of  stomachics 
is  essential  for  their  relief.  At  the  same  time,  in  the  treatment  of 
some  of  the  diseases  of  the  heart,  this  class  of  remedies  will  often 
prove  injurious,  and  great  discrimination  is  therefore  necessary 
in  administering  them. 

The  most  powerful  vegetable  tonics  contain  both  a  bitter  and 
an  aromatic  element,  and  of  these  none  are  more  useful  in  assist- 
ing digestion  than  hops  and  aloes.  Animals  as  well  as  man,  are 
instinctively  impelled  to  eat  particular  substances  when  they  are 

'  The  Chinese  allege  that  they  have  nu-  action   on  the  alimentary  canal  of  croton 

merouB stomachs — onesuitablefor  each  kind  oil,  of  calomel,  of  jalap,  of  senna,  of  rhu- 

of  food  they  have  partaken  of  at  one  meal.  barb,  and  of  antimony,   are  all  perfectly 

And  so  there  may  be  a  stomach  for  each  different, 
particular  medicine.     Certain  it  is  that  the 
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not  in  health,  in  order  to  assist  the  digestion  of  the  food;  and  "  no  ch.  xxxii. 
cattle  will  thrive  upon  grasses  which  do  not  contain  a  portion  of 
bitter  extractive."  Even  the  inhalation  of  the  odour  from  the  ^So/a.^" 
flowers  of  the  hop  has  an  extraordinary  beneficial  effect  upon 
the  sick.  In  Kent,  where  hop  is  extensively  cultivated,  those 
employed  in  collecting  the  flowers  are  often  so  greatly  improved 
in  their  health,  that  many  persons,  who  are  enfeebled,  quit  the 
metropolis  to  "  pick  hops,"  and  return  to  their  homes  with  their 
appetite  and  strength  materially  improved. 

The  salutary  as  well  as  the  injurious  effects  of  those  vegetable 
substances,  which  contain  the  astringent  principle,  are  illustrated 
in  the  use  of  tea  and  of  coffee  ;  a  moderate  quantity  of  either 
improving  digestion,  while  a  larger  disturbs  the  heart — causes 
restlessness  and  prevents  sleep.  The  injurious  effects  of  tea, 
however,  seems  to  depend  chiefly  on  the  quantity  of  tanine  which 
is  contained  in  the  infusion  ;  for  if  the  leaves  have  been  in- 
fused only  a  sufficient  time  to  extract  the  theine^  and  none  of 
the  tanine^  then  no  injurious  effects  are  produced  on  the  general 
circulation.  But  coffee^  as  it  is  usually  prepared,  always  con- 
tains, besides  caffeine^  a  certain  quantity  of  tanine^  and  it  is  this 
bitter  ingredient  in  the  coffee,  particularly  when  taken  at  a  late 
hour,  which  so  frequently  disturbs  the  heart  and  causes  wake- 
fulness ;  whereas,  when  coffee  is  taken  after  a  meal,  in  a  com- 
paratively small  quantity,  and  without  milk,  then  acting  as  a 
stomachic,  it  assists  the  digestion  of  the  food. 

Napoleon,  we  are  told,  took  daily  no  less  than  twenty-five 
cups  of  coffee.  This  he  was  enabled  to  do  with  impunity,  by 
the  mode  in  which  the  coffee  was  prepared.  "  Two  ounces  of 
coffee  were  used  to  make  one  cup  ;  on  this  quantity  was  poured 
cold  water,  very  slowly,  till  all  the  liquid  had  traversed  the 
coffee  ;  the  liquid  was  then  warmed  and  drunk.  Science  has 
ascertained  that  cold  water  separates  from  the  coffee  its  aro- 
matic and  exhilarating  elements ;  whereas  the  bitter  and  indi- 
gestible elements  remain  in  the  dregs,  as  these  are  not  soluble, 
except  in  hot  water."  Sc?nf 

In  those  suffering  from  affections  of  the  heart,  both  tea 
and  coffee  are  to  be  made  use  of  with  caution  :^  there  are  many 
instances  of  persons,  whose  heart  has  been  greatly  disturbed, 

J  It  has  been  ascertained  that  caffeine  and  theine  contain  the  same  element. 
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Case  re- 
corded by 
Copeland. 


ch.  xxxii.  and  who  have  been  completely  relieved  merely  by  discontinuing 
these  beverages. 

On  the  other  hand,  it  sometimes  happens,  though  rarely,  that 
a  disordered  circulation  has  been  relieved  by  their  use.  "  A 
young  lady  had  violent  nervous  palpitations ;  finding  that  the 
usual  remedies  had  been  prescribed  without  any  relief,  I  sug- 
gested that  a  strong  infusion  of  green  tea  should  be  given  three 
or  four  times  a  day,  and  continued  for  a  few  days ;  relief  fol- 
lowed, and  perfect  recovery  in  two  or  three  days." 

These  remarks  on  the  effects  which  are  produced  by  the  use 
of  tea  and  coffee  upon  the  heart's  action,  are  strictly  applicable 
to  other  vegetable  tonics  and  astringents  ;  and  likewise  to  the 
preparations  of  iron,  copper,  and  lead.  These  medicinal  sub- 
stances are  not  only  absorbed  from  the  alimentary  canal,  and 
conveyed  to  the  blood,  as  we  see  exemplified  in  the  treatment  of 
many  diseases  of  the  circulation  where  the  qualities  of  the  blood 
are  changed,  but  they  also  act  as  tonics  or  astringents  upon  the 
tissues  of  the  stomach. 

Nothing  is  more  remarkable  than  the  difference  in  the  effects 
of  these  various  remedies  upon  persons  who  have  an  irritable 
heart,  and  upon  those  whose  circulation  is  languid  from  the 
heart  being  unable  vigorously  to  propel  the  blood.  In  the 
first  description  of  cases,  tonics,  in  place  of  tranquillizing,  in- 
crease the  heart's  action ;  and  it  is  not  unusual  for  patients, 
however  greatly  their  general  health  may  be  enfeebled,  to  re- 
mark that  they  cannot  bear  any  description  of  tonics  ;  all  such 
medicines  causing  heat  of  the  skin,  flushing  of  the  face,  and 
general  restlessness.  Those  of  an  opposite  temperament,  on  the 
other  hand,  and  in  whom  both  the  cardiac  and  arterial  pulse  is 
feeble  and  languid,  have  their  health  improved  by  tonics  and 
medicinal  substances  that  contain  hitter  extractive. 

In  disturbances  of  the  heart,  it  is  always  of  importance  to 
relieve  any  over-distention  of  the  stomach,  for  such  is  its  relative 
position  to  the  heart,  that  when  replete,  it  interrupts  by  its 
pressure  the  heart's  movements,  and  the  more  so  when  an 
attempt  is  made  to  lie  in  a  horizontal  position.^ 


Canni- 
natives 


'  Hale  rcraarka,  that  "the  flatulent  are 
often  subject  to  vertir/o  from  the  wind  dis- 
tending the  gullet,  and  preHuing  upon  the 


descending   aorta,   whereby   the    blood    is 
driven  too  forcibly  to  the  superior  parts." 
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To  relieve  flatulency  carminatives  are  usually  resorted  to,  ch.  xxxii. 
such  as  peppers  or  ginger^  either  taken  singly  or  combined  with 
rhubarb,  and  taken  immediately  before  a  meal ;  or  the  galbanum 
pill,  with  or  without  aloes,  often  greatly  assists  the  digestive 
process. 

The  influence  of  the  mind,  aiding  and  interrupting  digestion, 
ought  never  to  be  disregarded.  "  Cheerfulness,  moral  satisfac- 
tion, and  mirth,  have  an  influence  on  the  heart,  and  favour 
digestion.  Great  eaters  are  seldom  accessible  to  grief ;  and  who 
has  not  remarked  the  influence  of  digestion  on  the  state  of  the 

mind?"  Magendie. 

Hepatics. 

No  sooner  has  the  stomach  separated  from  the  food  certain  of 
its  elements,  and  formed  with  them  new  compounds,  which  are 
absorbed  and  conveyed  to  the  blood,  than  the  remainder  of 
the  aliment  passes  into  the  intestinal  canal,  where  it  is  mixed  with 
the  pancreatic  juice,  the  bile,  and  secretions  from  the  mucous 
membrane  of  the  intestines. 

Whether  the  liver  be  considered  as  an  organ  of  secretion  or 
of  excretion,  there  is  no  doubt  of  the  influence  of  a  derangement 
of  its  functions  upon  the  heart ;  and  whether  the  bile  is  not  duly 
secreted  from  the  blood,  or  whether,  after  it  has  been  separated 
from  it,  and  again  absorbed  and  mixed  with  the  vital  fluid, — 
when  any  of  these  changes  take  place,  the  vigour  of  the  heart's 
action  is  then  more  or  less  diminished  ;  so  that  there  is  a  corre- 
sponding loss  of  power  in  the  muscular  system,  and  in  the  energy 
of  the  intellectual  powers.  Whatever  be  the  chemico-vital  pro- 
cesses which  take  place  in  the  blood,  during  its  passage  through 
the  liver,  it  is  quite  certain  that  there  is  excreted  from  it  a 
liquid,  which,  when  mixed  with  the  ingesta,  as  they  pass  through 
the  duodenum,  materially  assist  in  chylification  ;  and  by  a 
diminution  of  which,  or  by  a  change  in  its  qualities,  there  is 
more  or  less  disturbance  in  the  digestive  process. 

Derangements  in  the  functions  of  the  liver  have  always  been 
considered  as  frequent  causes  of  disease,  and  to  those  suffering 
from  such  ailments  has  been  assigned  the  bilious  temperament. 

The  vascular  connexion  between   the  heart  and  the  portal 


384 


OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED 


Cn.  XXXII. 


Particular 

hepatic 

medicines. 


Effects  of 
mercury 
loinbined 
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inedicinus. 


The  use  of 
mercurials 


system  accounts  for  the  derangements  in  the  biliary  functions  ; 
for,  as  there  is,  in  the  diseases  of  the  heart,  an  assemblage  of 
symptoms  from  disturbances  in  the  portal  circulation,  to  subdue 
these  becomes  therefore  an  important  curative  indication. 

Other  disturbances  in  the  heart  arise  either  from  the  bile  not 
being  discharged  into  the  duodenum  ;  from  its  being  absorbed  into 
the  blood  after  having  been  secreted ;  or  from  morbid  changes  in 
the  qualities  of  that  fluid. 

When  the  biliary  secretions  are  interrupted,  other  excretive 
organs,  such  as  the  skin,  the  lungs,  and  the  kidneys,  will  then 
assist  in  performing  that  function  of  the  liver ;  but  when  these 
separate  processes  of  the  economy  are  inadequate  to  separate 
from  the  blood  that  ingredient  which  the  liver  was  incapable  to 
excrete,  the  necessary  assistance  may  then  be  afforded  by  the 
agency  of  those  medicinal  substances,  which  act  specially  upon 
the  chylopoietic  viscera,  or  by  those  which  increase  the  other 
excrementitious  processes,  more  particularly  the  skin  and  the 
kidneys. 

Besides  mercurial  and  antimonial  preparations,  the  mineral 
acids,  the  alkalis,  ipecacuanha,  and  rhubarb,  are  all  medicines 
which,  when  given  singly  or  combined,  experience  has  shown  to 
have  a  decided  action  upon  the  liver. 

For  the  same  purpose,  mercury  may  be  given  combined  with 
antimony^  opium,  hyosciamus,conium,  digitalis,  or  other  neurotics ; 
by  all  of  which  the  effects  of  the  mercury  are  variously  modified. 

In  many  cases  opium^  combined  with  calomel,  has  a  most 
beneficial  effect  on  the  biliary  organs,  and  can  be  freely  used 
by  persons  with  whom  either  of  these  medicines  taken  singly 
does  not  agree.  In  fact,  we  produce  entirely  new  effects  by 
combining  calomel  with  neurotics. 

No  less  valuable  are  the  effects  of  combining  mercurial  pre- 
parations with  those  of  antimony ;  calomel  and  the  tartarized 
antimony,  or  James's  powder,  combined,  not  only  change  the 
biliary  secretions,  but  increase  the  excretions  of  the  cutaneous 
and  of  the  gastro-pulmonary  mucous  membrane.^ 

The  specific  effects  which  mercury  produces  on  the  circulation 


'  The  combination  ol  cahunol  uitli  the 
sulphurot  of  antimony  was  first  introduced 
into  notice  by  Dr.  Plummer,  since  which 


time  it  has  preserved  a  high  reputation. 
See  the  hxlviburgh  Medical  Essays  and 
Ohservationf,  1733. 
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are  of  great  value  in  the  treatment  of  many  diseases ;  but  these  ch.  xxxii. 
effects  are  equally  injurious  in  certain  conditions  of  the  heart. 

In  relieving  inflammatory  affections  of  the  different  organs, 
mercury  has  a  most  decided  influence ;  but,  as  has  been  men- 
tioned when  speaking  of  the  causes  of  the  disorders  of  the  heart, 
mercury  was  one  of  those  substances  which  not  unfreqnently 
produced  disturbances  in  the  circulation  by  poisoning  the  blood  ;  Edin.  Med. 
and  some  cases  are  on  record  where  it  became  the  source  ofjmrtS 
fatal  disease.     The  influence  of  mercury  upon  the  circulation,  ^^^'  ^^' 
when  exhibited  in  disorders  of  the  heart,  should  therefore  be 
carefully  watched  ;   the  mode  of  administering  it  for  restoring 
the  functions  of  the  liver,  when  such  derangement  is  accom- 
panied with  a  disturbance  in  the  functions  of  the  heart,  requires 
much  nicety, — the  difficulty  in  many  cases  being  to  relieve  the 
liver  without  injuring  the  heart. 

To  fulfil  this  purpose,  much  depends  both  upon  the  quantity 
of  each  dose,  the  frequency  of  its  repetition,  and  upon  the  mode 
in  which  the  medicine  is  combined  with  other  medicines. 

As  to  quantity/,  I  have  already  remarked  how  fallacious  it  Eflfects  of 
was  to  estimate  the  effect  of  a  medicine  by  the  quantity  which  dSrof 
is  given  ;  or  to  pretend  to  calculate,  that  the  effects  will  be  in-  "^ediciQes. 
creased  or  diminished  according  to  the  increase  or  diminution  in 
the  quantity. 

Mercury  may  be  administered  in  the  diseases  of  the  heart,  as 
in  the  diseases  of  other  organs,  in  a  variety  of  forms — calomel, 
blue  pill,  or  the  mercury  with  chalk  ;  it  may  be  either  taken 
internally  or  absorbed  by  the  skin,  according  to  the  particular 
circumstances  of  each  case. 

A  large  dose  of  calomel  will  generally  act  as  a  sedative,  whilst 
a  very  small  quantity  will  purge  the  bowels.  At  other  times 
the  large  dose  of  calomel  will  empty  the  gall-bladder  of  a 
quantity  of  vitiated  bile;  whereas  the  small  dose  will  be  absorbed 
and  mixed  with  the  blood  and  affect  the  organs  of  circulation ; 
rendering  the  heart  irritable,  and  creating  what  is  usually  called 
mercurial  fever.  Hence  large  doses  of  calomel  may  be  often 
safely  administered  to  those  who  have  found  great  disturbance 
of  the  nervous  system  from  a  small  dose ;  and  in  all  inflamma- 
tory affections,  where  it  is  desirable  that  the  system  should  be 
affected  with  mercury,  ptyalism  is  more  quickly  produced  by 

2  B 
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Ch.  XXXII  small  doses,  frequently  repeated,  than  by  an  equal  quantity  given 
in  large  doses.  It  is  also  worthy  of  notice,  that  when  mercury 
is  given,  to  relieve  inflammation  to  a  person,  who,  under  other 
circumstances,  may  have  suffered  great  uneasiness  from  even  a 
small  quantity  of  it,  he  can  now  reap  essential  benefit  from  its 
effects  in  relieving  the  inflammation ;  and  it  usually  happens  in 
such  cases,  that  when  the  inflammatory  symptoms  are  subdued, 
the  mercury,  if  continued,  creates  poisonous  effects  upon  the 
heart. 

In  conclusion,  it  may  be  remarked,  that  when,  from  what- 
ever cause,  the  mercurial  or  antimonial  preparations  have  not 
been  sufficient,  either  to  subdue  the  derangement  of  the  hepatic 
system,  or  that  it  has  been  advisable  not  longer  to  administer 
them,  it  will  then  be  expedient  to  employ  the  mineral  acids, 
either  taking  these  internally,  or  applying  them  to  the  skin  ; 
rhubarb  also,  in  small  doses,  may  be  given,  combined  with  soda, 
castile  soap,  or  ipecacuanha. 

Purgatives. 

During  the  transit  of  the  aliment  through  the  intestinal  canal, 
a  succession  of  chemico-vital  processes  take  place ;  some  of  the 
products  of  which  are  absorbed,  and  conveyed  to  the  blood, 
whilst  others,  which  are  excrementitious,  are  discharged  from 
the  body. 

The  changes  in  the  quantity  and  qualities  of  the  alvine 
evacuations  have  been  always  considered  an  important  symptom 
of  diseases;^  and  though  these  maybe  considered  to  be  perio- 
dical when  digestion  is  perfect,  yet  their  regularity,  as  well  as 
the  quantity  and  quality  of  the  excrements,  are  often  variously 
altered. 
Purging  a  Of  the  excrcmentitious  processes,  purging  is  frequently  em- 

ployed as  a  curative  process  by  the  animal  economy,  and  it  is  one 
which  we  have  ample  means  of  imitating  by  therapeutic  agents. 

1  All  excrements,  of  what  nature  soever,  the  hawklngs  and  spittings,  the  mucus  of 

that  are  separated  from  the  body  of  man,  the  nose,  the  tears,  the  filth  of  the  ears,  the 

furnished  also  Hippocrates  with  signs,  from  purulent  matter  of  ulcers,  as  materials  from 

which  he  drew   many  consequences.      lie  whence  he  drew  signs  that  gave  him  the 

made  no  difficulty  at  all  in  examining  into  greatest  certainty  in  relation  to  the  quality 

the  urine,  theBtools,  the  flatulency,  the  sweat,  cf  the  humours. 


curative 
process. 
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In  the  use  of  purgatives  for  the  treatment  of  disorders  of  the  Ch.  xxxir. 
heart,  it  is  of  great  practical  importance  to  consider,  whether  it  Differ^ 
be  necessary  to  purge,  or  merely  to  evacuate  the  bowels ;  two  purgatives. 
processes,  essentially  differing  in   some  respects,   though   each 
effect  may  be  produced  by  different  doses  of  many  medicines. 

In  many  diseases,  the  mucous  system  of  the  digestive  canal 
secretes  from  the  blood  fluids  which  are  hurtful  to  the  body,  or 
the  liver  discharges  vitiated  bile  ;  processes  which  nature  em- 
ploys for  the  cure  of  diseases,  and  which  were  considered  by  the 
elder  physicians  as  indicating  a  crisis^ — hence  the  danger  of 
checking  a  critical  purging. 

These  two  conditions  of  the  alimentary  canal,  evacuation  and 
purging,  satisfactorily  explain  the  differences  in  the  effects  of 
cathartic  medicines,  and  also  the  causes  that  have  led  them  to 
be  divided  by  Cullen  and  others  into  mild  and  drastic  ;  laxative 
and  purgative ;  aperient  and  cathartic  ;  for  the  same  medicine 
may  either  have  a  purgative  or  a  simple  evacuating  effect, 
according  to  the  quantity  or  the  circumstances,  in  which  it  is 
administered. 

Daily  experience  teaches  us  that  purgatives  may  often  be  em- 
ployed to  a  great  extent,  and  continued  for  a  lengthened  period 
without  much  benefit,  until  finally  some  feculent  matter  is 
evacuated ;  immediately  after  which  all  the  symptoms  of  a  dis- 
ordered heart  are  alleviated. 

Purgatives  act  upon  different  portions  of  the  digestive  canal ;  They  act 
some  upon  the  stomach ;  some  upon  the  duodenum  ;  some  upon  "ar^portSons" 
the  small,  some  upon   the   large  intestines,    and  others  upon  ^ent^^^j^' 
the  rectum  ;  so  that  in  the  administration  of  this  class  of  me-  <=^'^^'- 
dicines  it  is  essential  to  discriminate  the  portion  of  the  canal 
which    requires   evacuation,   the   more   so,    as   that    medicine 
which  acts  upon  one  of  these  portions  has  no  effect  upon  the 
others. 

Thus  saline  medicines  act  upon  the  mucous  membrane  of  the  The  particu- 
stomach  and  small  intestines;  mercurials  upon  the  salivary  and  different  pur- 
hepatic  secretions,  and  aloes  upon  the  colon  and  the  rectum.        ^''^  '^'^^' 

This  action  of  medicines  upon  particular  parts  of  the  alimen-  illustrated 
tary  canal  is  perfectly  analogous  to  what  is  observed  of  other   ^  '''°'*  °^'^' 
medicinal  bodies,  which  act  only  upon  particular  portions  of  other 
systems,  and  which  is  so  remarkable  in  neurotics ;  medicines 
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ch.  XXXII.  properly  belonging  to  that  class  affecting  only  particular  por- 
tions of  the  cerebro-spinal  and  ganglionic  systems. 

It  is  also  a  curious  and  interesting  law,  with  regard  to  the  effects 
of  medicinal  substances,  that  on  whatever  organ  their  medicinal 
powers  act,  it  matters  not  how,  or  by  what  channel  the  medicine 
enters  the  system.  This  is  the  case  with  purgatives,  many  of 
which  act  upon  the  alimentary  canal,  whether  applied  to  the 
tongue,  absorbed  by  the  skin,  or  inhaled  by  the  lungs. 
in'thrfunc°°       ^^  ^^®  different  excretory  organs — the  skin,  the  alimentary 

lions  of  the    canal,  the  lunffs,  the  kidneys,  the  liver,  and  the  uterus — all  co- 
organs  of  ex-  '  °  .        .  . 

cretion.  operate  with  each  other  in  discharging  from  the  body  those  mat- 
ters which  are  superfluous  or  hurtful :  in  estimating  therefore  the 
condition  of  any  of  these  organs,  we  must  take  into  considera- 
tion the  state  of  all  of  them  ;  for,  as  in  health,  so  we  find  their 
functions  constantly  varying  in  disease.  Thus,  the  excretions 
from  the  intestines  are  diminished,  when  either  the  perspiration, 
or  the  discharge  of  urine  is  increased  ;  and  when  perspiration  or 
the  flow  of  urine  is  diminished,  the  alvine  discharge  is  in- 
creased. 

Further,  to  show  the  remarkable  interchange  which  some- 
times occurs  in  the  excretory  organs,  and  to  what  an  extent 
constipation  may  happen  without  the  bowels  being  overloaded 
Case.  ^itij  excrementitious  matter,  I  may  mention  the  case  of  a  lady 

who  for  six  weeks  before  her  death  had  no  alvine  evacuation. 
On  inspecting  the  body,  I  found  that  an  obstruction  had  been 
occasioned  by  the  long  neck  of  a  tumour  of  the  uterus,  some- 
what resembling  a  portion  of  umbilical  cord,  which  had  en- 
tangled and  strangulated  the  intestine  ;  and  that  instead  of  a 
congestion  in  the  alimentary  canal  there  was  found  but  a  very 
small  quantity  of  a  dark  yellow  inodorous  matter  contained  in 
the  intestines. 

"  A  girl  fourteen  years  of  age,  in  whom  the  anus  and  the 
^    „  meatus  urinarias  were  imperforated,  discharged  regularly  the 

Good  s  Htudy  .  ^  '  .   .   °  o  j 

of  Medicine,  uriuc  by  thc  uipplc,  and  the  fajces  by  vomiting." 
Practical  in-  This  interchange  in  the  functions  of  the  organs  of  excretion 
is  not  only  an  interesting  physiological  fact,  but  there  may  be 
drawn  from  it  an  important  principle  for  the  treatment  of  the 
diseases  of  the  heart,  as  it  points  out  the  necessity  of  regulating 
these   excrementitious  processes,  by  administering  such  medi- 
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cinal  bodies  as  will  restore  the  functions  of  whichever  of  the  Ch.  xxxii. 
organs  is  disordered ;  and  also  the  propriety  of  increasing  the 
excretions  of  the  other  organs  which  the  economy  may  require. 

An  accumulation  in  the  large  intestines  does  not,  however,  irregularities. 
in  all  cases,  take  place  from  irregularities  in  their  evacuation ;  evacuation. 
for  although  most  persons  in  health  have  an  alvine  discharge 
every  twenty-four  hours,  yet  there  is  often  an  irregularity  in 
this,  as  in  all  the  other  excrementitious  functions ;  there  being 
great  differences  not  only  in  the  interval  between  the  evacua- 
tions, but  likewise  in  the  quantity  of  excrementitious  matter 
which  is  discharged. 

In  some  families  the  bowels  are  evacuated  every  other  day  ; 
and  we  constantly  meet  with  persons,  who,  whilst  they  are  in 
the  enjoyment  of  health,  have  an  alvine  evacuation  only  once 
every  three,  four,  five,  or  six  days. 

A  lady  who  lived  and  enjoyed  good  health  till  her  eighty-  Casss. 
third  year,  had  the  bowels  moved  generally  once  in  three  weeks 
throughout  most  part  of  her  life.  But  the  most  extraordinary 
instance  I  ever  met  with,  was  that  of  a  lady  who  enjoyed  excel- 
lent health,  the  mother  of  six  children,  and  whose  bowels  had 
been  opened  only  once  a  month  since  the  first  appearance  of  the 
catamenia ;  the  alvine  evacuation  took  place  in  the  most  regular 
manner,  always  in  the  morning  of  the  same  day  on  which  the 
catamenia  made  their  appearance.  Similar  cases  are  recorded 
in  medical  writings. 

The  symptoms  which  arise  from  the  presence  of  excrementi- 
tious matter  in  the  different  portions  of  the  alimentary  canal, 
afford  additional  evidence  of  the  differences  in  their  functions, 
and  also  of  the  specific  effects  of  particular  medicines  on  these 
different  portions. 

Nothing  is  more  remarkable  than  the  influence  of  a  retention  Hamilton  on 
of  feculent  matter  in  the  large  intestines,  and  in  the  lower  part  purgatives. 
of  the  rectum^  upon  the  heart.  Excrementitious  deposits  in  the 
colon,  it  is  well  known,  sometimes  exist  for  a  very  lengthened 
period,  before  they  create  any  decided  symptoms ;  but  when  the 
daily  alvine  evacuation  is  interrupted,  and  the  usual  effort  is 
unable  to  produce  it,  the  retention  of  the  feculent  matter  in  the 
lower  portion  of  the  rectum  deranges  the  circulation,  and  causes 
more  or  less  disturbance  throughout  the  whole  system. 
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ch.  XXXII.       A  lady,  after  having  had  an  abortion,  suffered  a  good  deal  of 

Case!  febrile  excitement ;  four  weeks  after  that  event  there  continued 

a  very  profuse  vaginal  discharge,  with  local  pain,  a  quick  irrit- 
able pulse,  hot  skin,  thirst,  loss  of  appetite,  a  dark  brown  furred 
tongue,  and  notwithstanding  that  attention  had  been  paid  to  re- 
gulate the  bowels,  a  piece  of  feculent  matter,  described  to  me 
*'  to  be  of  the  size  of,  and  as  hard  as,  a  billiard  ball,"  was  eva- 
cuated with  great  difficulty — immediately  after  which  all  the 
local  and  general  symptoms  disappeared. 

Case.  ^  housekeeper,  who  had  eaten  some  cake^  about  five  weeks 

afterwards  complained  of  a  very  distressing  pain  in  the  rectum, 
the  cause  of  which  could  not  be  ascertained.  At  the  end  of  the 
sixth  week  the  bowels  were  evacuated,  with  great  pain  and 
difficulty,  of  a  large  and  very  solid  mass,  in  the  centre  of  which 
was  a  portion  of  the  cake ;  immediately  afterwards  every  symp- 
tom vanished. 

Importance         The  salutary  effects  of  regularity  in  the  alvine  evacuation  are 

ofthealvine  n      /  ,  •         i       i  ^        r^^  - 

evacuation.  SO  generally  known  and  appreciated,  that  the  Chinese,  when 
they  accost  each  other,  in  place  of  inquiring,  as  is  the  custom  in 
this  country,  after  the  health,  they  merely  inquire  what  is  the 
state  of  the  bowels ;  concluding,  that  according  as  they  have 
or  have  not  acted,  so  must  be  the  feelings  of  comfort  or  dis- 
comfort.i 

Whatever  additional  treatment  may  be  required  to  improve 
or  remedy  any  disordered  state  of  the  digestive  apparatus,  it  is 
of  primary  importance  for  all  those  who  have  a  disordered  heart 
to  avoid  constipation,  and  never  to  permit  the  contents  of  the 
large  bowels  to  accumulate  in  such  a  manner  as  to  require  any 
great  expulsive  effort  for  their  evacuation. 

The  use  of         The  enema   and  the  suppository  are  also  of  essential  use  ; 

suppositories,  their  primary  effect  being  to  unload  the  large  bowels,  especially 
the  rectum.^ 

In  many  instances  of  diseased  hearts,  the  patients  have  ex- 
pired whilst  in  the  act  of  evacuating  the  bowels.     This,  I  have 

1  "  Voltaire  n'a  jamais  deraandC  une  fa-  worshipped  by  the  ancient  inhabitants^  when 
veur  k  quelqu'un,  wana  B'informer  d'abord,  si  it  w;im  sick,  used  to  inject,  with  its  long  bill, 
son  valet-de-chambre,  si  il  avail  file  le matin  the  water  of  the  Nile  into  its  fundament; 
sur  la  chaise  pcrcCe."  whence,  Tjoni^iua  writes,  they  learned  the 

2  "TheVbw,  abird  in  Egypt,  which  was  \xt,Q  ol  clysters." — Buffon. 
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mentioned,  was  the  fate  of  Abercrombie,  a  fissure  being  found  Ch.  xxxii. 
after  death  in  the  right  auricle. 

The  use  of  purgatives  for  evacuating  the  feculent  contents  of  Caution  in 

,        ,  1  1  1   P       .  •  1  .  n     1  the  use  of 

the  large  bowels,  and  tor  increasing  the  secretion  oi  the  upper  purgatives, 
portion  of  the  alimentary  canal,  as  essential  parts  of  the  deple- 
tive system,  are  universally  acknowledged ;  but  when  purga- 
tives are  too  much  employed,  injurious  effects  may  supervene. 
This  leads  me  to  observe,  with  regard  to  the  use  of  purgatives 
in  the  diseases  of  the  heart,  that  however  important  may  be  the 
free  employment  of  certain  purging  remedies  in  those  cardiac 
affections  which  are  symptomatic  of  a  disordered  digestive  canal ; 
yet,  in  the  generality  of  those  who  are  suffering  from  a  primary 
affection  of  the  heart,  I  have  not  only  found  the  functions  of  the 
alimentary  canal  unimpaired,  but  in  many  cases  the  effect  of  a 
strong  purgative  is  hurtful,  especially  when  mercurials  are  com- 
bined with  the  purgative.  In  such  cases  the  purgative  irritates 
and  increases  the  action  of  the  heart,  and  brings  on  a  number  of 
most  distressing  nervous  sensations. 

These  pernicious  effects  may  be  frequently  observed,  from  the 
too  indiscriminate  practice  of  giving  a  dose  of  calomel  at  night, 
and  a  brisk  purgative  the  following  morning. 

On  the  other  hand,  when  purgatives  are  required,  as  in  those 
cases  of  irritability  of  the  heart  caused  by  the  retention  of  fecu- 
lent matter  in  the  large  intestines,  the  evacuation  of  such  fecu- 
lent matter  is  essential,  and  is  to  be  effected  by  those  medicines 
which  have  a  specific  action  on  the  large  intestines,  such  as 
aloes,  and  castor  or  croton  oil.  A  most  decided  evacuating 
effect  will  be  produced  by  croton  oil.  The  sixth,  or  even  the 
twelfth  part  of  a  drop,  combined  with  a  few  grains  of  colocynth, 
or  with  a  teaspoonful  of  castor  oil,  is  the  dose  I  have  usually 
employed;  this  may  be  repeated  every  few  hours  as  may 
be  necessary.  The  application  of  croton  oil  to  the  tongue,  by 
its  speedy  action,  affords  a  strong  proof  of  the  greater  efScacy 
of  medicinal  substances  when  put  upon  the  tongue,  than  when 
administered  through  other  channels. 

A  young  lady  had  been  for  some  weeks  much  out  of  health  ;  Case, 
besides  headache,  restlessness,  and  mental  irritability,  the  action 
of  the  heart  was  so  greatly  disturbed  as  to  create  anxiety  about 
its  condition  ;    the  bowels  were  very  irregular ;  and  she  had 
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ch.  XXXII.  no  appetite  ;  to  relieve  all  which  she  had  used  a  variety  of 
remedies.  Observing  the  root  of  the  tongue  to  be  much  furred, 
I  gave  her  a  pill  containing  the  sixth  part  of  a  drop  of  croton 
oil  with  colocynth ;  and,  having  taken  two  doses,  she  had 
several  very  copious  fetid  evacuations, — after  which  the  distur- 
bance of  the  heart,  and  all  the  other  symptoms,  were  relieved. 

"  You  ought  to  take  care  how  you  evacuate  or  fill  up  at  once, 
or  too  quick,  or  too  much ;  and  that  it  is  equally  dangerous  to 
heat  and  cool  again  on  a  sudden ;  or  rather  you  ought  not  to 
do  it,  everything  that  runs  to  an  excess  being  an  enemy  to 

Hippocrates,   nature. 
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CHAPTER   XXXIII. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART. 

THE  CHEMICO-VITAL  PROCESSES  OF  THE  LUNGS. 

The  increment itioKS  and  excrementitious  processes  of  the  lungs ;  their  influ- 
ence on  the  sanguiferous  system  ;  how  they  differ  from  those  processes  of 
the  digestive  organs;  nature  of  the  pulmonary  excretions;  artificial  cough- 
ing ;  purging  the  lungs ;  expectorants. 

The  intimate  relation  which  subsists  between  the  heart  and  The  incre- 
the  lungs,  and  their  reciprocal  influence,  both  in  health  and  in  ^^^  thl^ex- 
disease,  lead  us  to  inquire  how  the  lungs  are  employed  by  the  ^^^^^f^^l^^^^ 
animal  economy,  to  perform  both   an  incrementitious  and  an  t^e  lungs. 
excrementitious  process.     Indeed,  these  processes  of  the  respira- 
tory organs  are  as  essential  for  the  support  of  life,  as  those  of 
the  digestive  organs.     There  is  no  system  of  the  economy,  which 
is  more  influenced  by  imperfections  in  the  mode  in  which  these 
processes  of  the  lungs  are  performed,  than  the  sanguineous.     It 
may,  therefore,  be  anticipated,  that  changes  in  the  qualities  and 
in  the  supply  of  the  elements  which  are  necessary  to  repair  the 
blood,  will  produce  such  changes  in  the  vital  fluid  as  must, 
more  or  less,  disturb  the  action  of  the  heart. 

One  striking  difference,  however,  in  the  processes  which  are  How  they 
performed  by  the  digestive  and  pulmonary  organs  is,  that  whilst  those  of  the 
the  functions  of  the  stomach  are  intermittent  or  periodical,  those  olgansj^ 
of  the  lungs  are  unceasing.     "  At  every  moment  of  his  life,  man 
is  taking  oxygen  into  his  system  by  means  of  the  organs  of 
respiration  :  no  pause  is  observable  while  life  continues."     Life  LieWg. 
can  be  long  sustained  without  any  supply  of  the  elements  of 
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ch.  XXXIII.  nutrition  derived  from  the  food ;  but  the  supply  of  vital  air  to 
the  lungs  never  can  be  interrupted. 

Although  man  is  enabled  by  his  instincts  to  make  choice  of 
the  aliments  which  are  best  suited  to  his  digestive  organs,  the 
atmosphere,  which  is  ordained  for  his  breathing,  always  contains 
the  same  proportion  of  vital  air,  but  it  is  often  contaminated 
by  pernicious  matters ;  these  passing  into  the  blood,  and  caus- 
ing many  of  those  diseases  which  are  attributed  to  climate. 

Nature  of  the      By  the  cxcremcntitious  process  of  the  lungs,  none  of  the 

excretions,  oxygen  which  has  been  received  by  them,  remains  in  the  sys- 
tem ;  but  it  is  excreted  during  expiration,  after  having  formed 
carbonic  acid  gas,  and  the  vapour  of  water,  by  uniting  with  the 
carbon  and  the  hydrogen,  which  had  entered  the  system  with 
the  food.  But  in  disease,  not  only  these  excretions,  but  other 
matters,  which  are  inconsistent  with  health,  are  removed  from 
the  system  by  the  lungs. 

As  the  digestive  organs  yield  products  without  these  pro- 
ducts having  contributed  to  the  nourishment  of  the  body,  in 
like  manner,  the  lungs  imbibe  and  convey  to  the  blood,  mat- 
ters which  are  afterwards  excreted  ;  the  retention  of  which  in 
the  body  would  be  injurious ;  and  if  either  of  the  proximate 
elements  of  food,  or  of  the  atmosphere,  be  taken  separately, 
the  health  is  injured,  and  death  soon  ensues. 

*'  In  organic  life  there  is  a  double  movement,  the  one  is  con- 
stantly adding  to  the  animal,  the  other  decomposing  it.  Its 
organization  is  always  the  same,  but  the  elements  are  constantly 
varying.  The  molecules  of  nutrition,  alternately  absorbed 
and  rejected,  pass  to  the  plant,  and  from  the  plant  again  to  the 
animal.  Organic  life  is  subservient  to  this  constant  circula- 
tion of  matter — one  order  of  functions  assimilating  the  elements 
of  nutrition,  the  other  separating  those  which  have  become 
heterogeneous.  The  process  of  assimilation  is  the  result  of 
digestion,  circulation,  respiration,  and  nutrition.  Every  ex- 
traneous molecule  receives,  before  it  becomes  an  element,  the 
influence  of  these  four  functions.  The  sanguineous  system  is 
the  centre  of  organic  life,  just  as  the  brain  is  that  of  animal 
life,  in  which  circulate  the  molecules  which  are  to  be  assimilated; 

Bichat.  and  also  those  which  have  served  the  purpose  of  assimilation." 
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Ch.  XXXIII. 

Pneumonics. 

The  mucous  membrane  which  lines  the  bronchi,  like  the 
external  skin,  performs  an  excrementitious  function  :  this  pul- 
monary excretion  becomes  variously  modified  in  diseases  of 
the  heart,  and  copious  mucous  discharges  take  place — all 
of  which  processes  are  employed  by  the  economy  to  mitigate 
disease. 

"  There  is  a  constant  and  considerable  exhalation  of  moisture 
from  the  cavity  of  the  lungs — and  there  are  many  reasons  for 
believing,  that  this  is  an  excrementitious  secretion,  connected 
with  the  other  excrementitious  secretions,  particularly  with  the 
perspiration  from  the  surface  of  the  body."  ^uat^Med. 

Even  before  the  time  of  Hippocrates,  physicians  talked  of  Artificial 
"  purging  "  the  lungs,  using  that  term  in  the  same  sense  as  it  firsliS- 
has  since  been  employed  to  signify  the  purging  of  the  alimentary  ^^^^  ^y  ^^^ 
canal ;  and  of  such  importance  did  they  consider  it  requisite  for  physicians. 
the  cure  of  diseases  of  the  chest,  that  they  artificiall/  produced 
'"''coughing  in  order  to  evacuate  the  excrementitious  secretions 
from  the  bronchi."     To  purge  the  lungs,  the  patient  was  ordered  The  lungs, 
"  to  draw  in  his  tongue  as  much  as  he  was  able,  and  when  that  ^^^  purged. 
was  done,  the  physician  endeavoured  to  put  into  the  hollow  of 
the  lungs  a  liquor  that  irritated  the  part,  which,  raising  a  violent  gee  Le 
cough,  forced  the  lungs  to  discharge  the  purulent  matter  which  for^'J^^*' 
was  contained  in  them."  Physic. 

It  may  be  here  observed,  that  the  act  of  vomiting,  besides 
evacuating  the  stomach,  has,  likewise,  a  mechanical  effect  upon 
the  lungs,  evacuating  from  the  bronchi  those  accumulations  of 
mucus  for  which  coughing  alone  is  not  always  sufficient.  In 
cases,  where  there  is  also  collected  a  large  quantity  of  mucus  in 
the  stomach,  vomiting  is  frequently  accompanied  with  violent 
coughing ;  so  that  by  the  two  acts — vomiting  and  coughing,  a 
morbid  collection  of  mucus,  both  in  the  stomach  and  in  the  lungs, 
may  be  freely  evacuated. 

There  is  indeed  a  strict  analogy  between  the  acts  of  vomiting, 
coughing,  sneezing,  weeping,  and  purging ;  each  being  accom- 
panied by  muscular  movements  employed  by  the  economy  to 
remove  an  excretion,  either    from  the  stomach,   from  the  air- 
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Ch.  XXXIII 


Gases  ex- 
haled by  the 
lungs. 


Colliquitive 

sweats. 


Ansell's  Lec- 
tures on  the 
Blood. 

Expecto- 
rants. 


.  tubes  ;  from  the  nasal  or  lachrymal  passages ;  or  from  the  ali- 
mentary canal. 

But  the  lungs  perform  another,  and  a  most  important  excre- 
mentitious  function  by  the  gases  which  they  exhale  ;  the  quan- 
tity of  the  pulmonary  exhalation  being  no  less  remarkable  than 
what  takes  place  from  the  cutaneous  surface. 

This  excrementitious  function  of  the  lungs  may  be  also  exe- 
cuted by  the  skin ;  the  interchange  of  function  between  the 
lungs  and  the  skin  is  exemplified  in  those  diseases  wherein  a  large 
portion  of  the  lungs  is  disorganized  and  unable  to  exhale  the 
requisite  quantity  of  carbonic  acid  ;  in  which  cases  the  exhalation 
is  performed  by  the  skin.  And  when  neither  the  lungs  nor  the 
skin  can  any  longer  execute  this  function  sufficiently,  then  the 
lungs  become  filled  with  carbonic  acid  ;  from  the  deleterious 
effects  of  which  upon  the  system,  the  vital  powers  sink,  and  thus 
life  is  gradually,  and  as  it  were  insensibly  extinguished ! 

In  those  disturbances  of  the  heart  which  are  either  caused  or 
aggravated  by  that  condition  of  the  pulmonary  raucous  mem- 
brane, which  is  relieved  by  expectoration,  there  is  no  more  useful 
expectorant  than  the  tartarized  antimony.  When  given  in  suf- 
ficient quantity  to  cause  vomiting,  such  are  its  mechanical 
effects  that  it  often  has  a  powerful  influence  in  evacuating  what- 
ever morbid  mucus  may  have  been  collected  in  the  bronchi  ; 
but  when  given  in  doses  sufficiently  small  to  be  absorbed  into  the 
blood,  it  then  has  a  decided  influence  on  the  pulmonary  circula- 
tion ;  so  that  while  the  mucous  secretion  is  facilitated,  there  is  also 
produced  a  corresponding  diminution  in  the  inflammatory  symp- 
toms. The  same  specific  effect  is  produced  upon  the  pulmonary 
mucous  membrane  by  the  administration  of  the  tartarized  anti- 
mony, as  is  produced  by  that  medicine  on  the  mucous  lining  of 
the  alimentary  canal. 

Besides  antimonial  preparations,  there  are  other  medicinal 
substances  which  act  upon  the  pulmonary  mucous  membrane  ; 
such  as  ipecacuanha  combined  with  opium^  squills^  the  balsams^ 
the  mineral  acids,  ammonia,  and  ether  ;  all  of  which  may  with 
propriety  be  employed  to  relieve  different  morbid  conditions  of 
the  mucous  membrane  of  the  lungs  accompanying  disorders  of 
the  heart. 

Tliese    substances   may    cither   be   inhaled,    taken    into   the 
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stomach,  or  be  absorbed  by  the  skin,  and  thus  conveyed  by  the  ch.  xxxiir. 
blood  to  the  respiratory  organs. 

Thus  the  pulmonary  exhalation  contracts  the  odour  of  many 
substances  which  have  been  taken  into  the  stomach,  or  absorbed 
by  the  skin,  such  as  ether,  camphor,  and  garlic.  The  experi-  The  experi- 
ments of  Orfila  have  shown  that  the  molecules  of  substances,  ormaV 
which  have  passed  through  the  intestinal  canal,  also  abound  in 
the  pulmonary  exhalation  ;  a  ligature  placed  upon  the  oesophagus 
provins:  that  such  exhalation  could  not  have  come  from  the  ^^  ?f 

■■^  "  ....  .  Brechet  and 

stomach.     Turpentine  injected  into  the  crural  vein  was  exhaled  Edwards. 
by  the  lungs. 
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CHAPTER  XXXIV. 

GENERAL   OBSERVATIONS    ON    THE     REMEDIES    EMPLOYED    FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART. 

THE  CHEMICO-VITAL  PROCESSES  OF  THE  CUTANEOUS  SYSTEM. 

Helation  of  the  heart  and  cutaneous  system ;  interchanges  in  the  functions 
of  the  organs  of  excretion  ;  different  portions  of  the  skin  perform  different 
functions ;  dermatics ;  sudorifcs ;  cold  and  warm  haths ;  anointing  the 
skin;  absorbents;  refrigerants ;  pustulation ;  vesication;  rubifacients. 

Relation  of        The  reciprocal  influence  of  the  cutaneous  capillaries  and  the 

the  heart  T        ,      .  . 

and  the  cuta-  orgaus  of  circulation  when  in  health,  and  also  the  state  of  the 
tem.  skin  produced  by  changes  in  its  capillary  circulation,  are  the 

most  useful  tests  that  we  possess  of  the  condition  of  the  heart, 
and  point  out  an  important  channel  for  the  employment  of  re- 
medies :  for  whether  the  surface  of  the  skin  be  hot  or  cold,  dry 
or  moist,  these  conditions  all  indicate  particular  states  of  the 
heart's  functions. 

At  the  same  time,  there  are  two  other  important  channels  by 
which  the  heart  and  the  skin  are  related,  —  the  cutaneous 
absorbents  and  nerves;  through  both  of  which,  as  well  as 
through  the  exhalents^  there  is  a  class  of  medicines  which  act 
upon  the  heart. 
The  inter-  The  circumstancc,  that  all  the  different  functions  of  excretion 

funSonsof^  not  Only  co-operate  with  one  another,  but  the  interesting  fact, 
excretfon*' ^^  formerly   mentioned,   tliat  when   any  of  these   functions  is  de- 
ranged, the  excrementitious  process  can  be  duly  performed  by 
one  of  the  others,  points  out  how  it  is,  that,  when  either  of  them 
is  interrupted,  the  economy  employs  another  to  supply  its  place, 
is  remark-      Tbis  interchange,  or  reciprocity  of  functions,  is  forcibly  illus- 
lungs.  trated  in  the  skin  ;  for  whenever  the  lungs  are  diseased,  or  even 

when  there  is  a  temporary  interruption  in  their  exhalation,  the 
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perspiration  is  increased,  the  skin   discharging   that   carbonic  Ch.  xxxiv. 
acid  which  the  lungs  are  unable  to  exhale. 

In  those  suffering  from  pulmonary  phthisis^  the  exhalation  of  Pathological 
carbonic  acid  from  the  lungs  being  then  diminished,  there  is  a 
proportionable  increase  in  the  exhalation  from  the  skin :  hence 
we  can  explain  the  relief  which  they  obtain  from  sweating. 
When  there  is  more  or  less  pulmonary  congestion,  accompanied 
with  Ironchitis^  the  relief  of  perspiration  is  also  produced  by  the 
skin  fulfilling  the  office  of  the  lungs  ;  thus  performing  that  office 
which  the  lungs  had  not  been  able  to  accomplish. 

How  often  does  it  happen,  that  by  dancing  or  taking  violent 
exercise  on  horseback,  the  sweating  which  ensues  cures  a  catarrh ! 
It  may  be  truly  said,  that  whenever  any  portion  of  the  lungs 
cannot  respire,  the  skin  then  respires  for  it. 

We  likewise  find,  that  if  the  evacuations  from  the  alimentary 
canal  be  interrupted,  the  skin  contributes,  with  the  other  organs 
of  excretion,  to  separate  and  discharge  from  the  blood  those 
excrementitious  compounds  which  are  usually  evacuated  from 
the  bowels  ;  and  whenever  the  excretions  of  the  liver  or  kidneys 
are  interrupted,  their  functions  are  also  assisted  by  the  skin. 

There  is  every  reason  to  believe,  from  observations  which  have  Difference  in 
been  made  in  examining  the  skin,  that  the  quantity  of  perspira-  oAifferent"^ 
tion  varies  in  different  parts  of  the  cutaneous  surface.    In  Cruick-  fhe  cutaneous 
shank's  experiments,  the  average  quantity  exhaled  by  the  hands  s"^f^<^e. 
was  in  the  ratio  of  double  the  quantity  exhaled  by  the  whole 
body.     When  we  want  to  ascertain  in  a  patient  the  condition 
of  the  skin,  our  attention  is  always  first  directed  to  the  palm  of 
the  hand,  as  in  it  we  perceive  the  most  sensible  deviations  from 
the  natural  state.     Sometimes  it  is  hot,  and  sometimes  cold ; 
sometimes  it  is  covered  with  a  warm  perspiration,  and  sometimes 
with  a  cold  moisture. 

That  different  portions  of  the  skin  perform  different  functions, 
accords  with  what  is  observed  of  other  systems  of  the  economy. 
Thus  there  are  peculiarities  in  the  structure  of  different  parts  of 
the  skin,  in  order  to  serve  different  purposes ;  such  as  differences 
in  the  vascularity ;  in  the  quantity  of  nerves  and  absorbents  ; 
and  in  the  epidermis  ;  all  which  differences  may  likewise  be 
observed  in  diseases,  particular  eruptions  chiefly  affecting  parti- 
cular portions  of,  the  cutaneous  surface. 
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Its  effects  in 
gout. 


Case  com- 
municated 
by  Mr. 
Faxon. 


Case. 


In  violent 
exercise. 


The  different 
hudorificH, 


In  affections  of  the  heart  arising  from  changes  in  the  qualities 
of  the  blood,  especially  in  those  where  its  excrementitious  mate- 
rials have  not  been  duly  discharged  from  the  system,  more  or 
less  relief  is  obtained  by  augmenting  perspiration.  Of  this  we 
have  an  example  in  jaundice  ;  in  which  disease  sweating,  as  well 
as  increasing  the  action  of  the  other  organs  of  excretion,  is  a 
valuable  remedy. 

The  effects  of  sweating  in  warding  off  gout  are  very  remark- 
able ;  that  excretion,  discharging  from  the  system  those  vitiated 
secretions  of  the  digestive  organs,  which,  when  they  are  mixed 
with  the  blood,  create  a  gouty  paroxysm ;  and  which  by  no 
means  unfrequently  attacks  the  heart,  producing  more  or  less 
arthritic  inflammation  of  its  internal  membrane.  In  this  man- 
ner, and  upon  this  principle,  there  are  many  persons  of  an 
arthritic  diathesis  who,  by  daily  taking  sufficient  exercise  to 
cause  a  copious  perspiration,  are  enabled  to  ward  off  an  attack 
of  gout. 

A  young  man  who  had  frequently  suffered  from  gout,  to  which 
disease  he  had  a  hereditary  disposition,  was  in  the  habit,  when- 
ever he  was  threatened  with  an  attack,  to  clothe  himself  very 
warmly  and  walk  briskly,  so  as  to  induce  a  copious  perspiration, 
by  which  he  warded  off  the  paroxysm. 

In  the  exhibition  of  "  cardiacs,"  there  is  no  sign  more  charac- 
teristic of  their  beneficial  effects,  than  their  influence  on  the 
cutaneous  capillaries. 

A  lady,  who  had  long  been  affected  with  a  disordered  heart, 
was  completely  relieved  after  a  profuse  perspiration. 

The  influence  of  sweating  upon  the  circulation  is  well  exem- 
plified in  the  relief  that  it  affords  when  it  has  been  produced  by 
violent  exercise.  On  making  any  muscular  exertion,  the  first 
effect  of  it,  is  to  cause  the  lungs  to  be  more  or  less  congested, 
and,  consequently,  to  diminish  the  exhalation  of  the  usual  quan- 
tity of  carbonic  acid.  But,  whenever  a  copious  perspiration 
ensues,  the  excretion  of  carbonic  acid,  which  it  produces,  re- 
lieves the  lungs  ;  and  thence  follow  that  immediate  vigour  in 
breathing  and  sense  of  exhilaration  with  which  we  are  all  so 
familiar. 

The  means  we  possess  to  increase  perspiration,  or  to  produce 
sweating,   appear   to  act  primarily  upon   the  heart,  by  which 
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changes   in   the   functions   of    the   cutaneous  capillaries   take  ch.  xxxiv. 
place. 

The  mechanical  action  of  vomiting^  and  the  influence  of  nausea 
upon  the  functions  of  the  heart,  have  a  powerful  effect  on  the 
cutaneous  capillaries,  producing  perspiration  more  or  less  pro- 
fuse :  thus  constituting  one  of  the  most  influential  means  which 
we  possess  for  imitating  that  which  the  economy  resorts  to  for 
causing  perspiration  for  the  cure  of  disease. 

This  salutary  effect  of  sweating  must  contribute  to  sustain  the 
health  of  those  who  are  daily  exposed  to  great  toil.  We  learn, 
too,  from  a  very  early  period  of  history,  that,  by  sweating,  the 
greatest  benefit  was  derived  by  the  "  Athletse,"  and  those  who 
were  trained  to  make  powerful  muscular  efforts.  The  beneficial 
effects  of  sweating  are  also  remarkable  in  horses :  it  being  well 
known  that  they  cannot  be  got  fit  to  make  any  powerful  exer- 
tion without  being  regularly  "  sweated.'' 

But  sweating,  like  purging,  is  also  a  symptom  of  disease  ; 
and  it  may  be  as  expedient  to  arrest  such  morbid  perspiration 
by  remedial  means,  as  it  would  be  to  stop  a  diarrhoea. 


Dermatics. 

There   is   no  excrementitious  process   more   frequently  em-  utility  of 
ployed  by  the  animal  economy  for  the  relief  of  disease,  than  ^^^'^^'"s- 
sweating^  and  its  curative  effects  are  valuable  in  various  affec- 
tions of  the  heart. 

"  All  diseases  are  determined  or  cured  by  evacuations  by  the 
mouth,  by  stool,  by  urine,  or  some  other  such  way ;  but  sweating 
is  common  to  all,  it  takes  off  all  alike."  Hippocrates. 

The  affections  of  the  heart,  in  which  artificial  or  augmented  sudorifics. 

J  •         •  i  •      1      1  /•  1  when  to  be 

perspiration  is  particularly  useful,  are  numerous.  employed 

Sweating  is  employed  in  those  affections  where  the  disorder 
of  the  heart  has  been  occasioned  by  derangements  of  the  capil- 
lary system  ;  in  all  which  the  restoration  of  the  cutaneous 
capillary  circulation  never  fails  to  relieve  the  heart :  in  the 
heart's  inflammatory  affections  it  is  equally  beneficial  to  in- 
crease the  excrementitious  discharge  of  the  skin. 

In  like  manner,  as  vomiting  is  cured  by  an  emetic,  and  a 

2  c 
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Ch.  XXXIV.  diarrhoea  by  a  purgative,  sweating  may  be  sometimes  cured  by 
sudorifics. 

Case.  A  young  lady  was  extremely  debilitated,  and  had  such  pro- 

fuse perspirations,  especially  at  night,  that  her  linen  was  changed 
frequently  three  times  during  the  night.  I  gave  her  a  dose  of 
Dover's  powder  at  bed-time,  and  the  sweating  did  not  return. 

Of  the  medicinal  substances  usually  employed  to  produce 
sweating,  there  is  none  more  efficacious  than  the  tartarized 
antimony^  or  Jameses  powder^  given  in  small  doses,  either  singly 
or  in  combination  with  a  purgative.  Opium,  combined  with 
antimonial  or  mercurial  preparations,  the  compound  powder  of 
ipecacuanha  or  the  Dover^s  powder,  the  acetate  of  ammonia, 
and  the  citrate  of  potass,  or  of  soda,  are  all  useful  sudorifics. 

In  administering  those  medicines,  we  have  another  example  of 
that  analogy,  in  the  effects  of  medicinal  substances,  to  the  cura- 
tive processes  which  are  employed  by  the  animal  economy.  In 
the  same  manner  as  one  organ  of  excretion  can  perform  the 
functions  of  another,  so  medicinal  substances  either  act  upon  one 
or  other  of  the  excreting  organs.  Tartar  emetic  acts  either  on 
the  skin,  on  the  pulmonary  mucous  membrane,  or  on  that  of 
the  alimentary  canal,  causing  either  sweating,  expectoration,  or 
purging ;  it  is  the  same  with  calomel,  that  mercurial  prepara- 
tion either  increasing  the  mucous  secretion  of  the  intestines, 
evacuating  the  gall-bladder,  increasing  the  biliary  and  renal 
excretions,  or  producing  perspiration. 

EflFccts  of  The  same  remedies  which  act  upon  the  heart  through   the 

temperature,  j^g^jmn  pf  the  skin,  cxert  their  influence,  not  only  upon  the 
cutaneous  nerves,  but,  as  has  been  also  pointed  out,  on  the 
cutaneous  capillary  system. 

Whatever  may  be  the  effects  of  warm  and  cold  bathing,  of 
the  vapour  and  shower  baths  on  the  capillaries,  there  is  doubt- 
less a  great  impression  made  by  the  sudden  application  of  cold 
or  heat  on  the  action  of  the  heart,  from  the  effects  which  they 
produce  on  the  cutaneous  nerves.  Thus  heat  and  cold  applied 
upon  the  cutaneous  surface  become  useful  therapeutic  agents  in 
disorders  of  the  circulation. 

The  changes  which  take  place  in  the  functions  of  the  heart, 
from  the  application  of  cold  and  heat  upon  the  skin,  as  also  upon 
the  gastro-pulmonary  mucous  surfaces,    explain    the   curative 
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effects  which  are  derived  from  cold  and  warm  lathing^  from  re-  ch.  xxxiv. 
frigerants^  from  rubefacients^  and  from  anointing  the  cutaneous 
surface. 

Warm  and  cold  drinks,  like  warm  and  cold  substances  applied  Effect*  of 
to  the  cutaneous  surface,  have  each  of  them  a  powerful  influ-  ^riTdrinka. 
ence  in  causing  perspiration. 

Warm  drinks  are  commonly  resorted  to  either  to  restore  the 
natural  warmth  of  the  skin,  or  to  cause  sweating ;  cold  drinks 
are  equally  efficacious  in  producing  both  these  effects  upon  the 
cutaneous  capillaries. 

Calefacients  and  Refrigerants. 

I  have  pointed  out  the  great  influence  which  very  cold  sub- 
stances, taken  into  the  stomach,  have  upon  the  heart,  and  have 
made  allusion  to  some  instances  where  they  proved  fatal.  It  seepage  ise. 
appears  to  me,  therefore,  that  the  changes  produced  in  the 
action  of  the  cutaneous  capillaries,  either  by  warm  or  cold 
drinks,  arise  from  the  effects  which  these  have  upon  the  action 
of  the  heart.  In  order  to  cause  a  copious  perspiration,  such  as 
persons  have  recourse  to  who  are  in  "  training,"  it  is  usual  after 
a  long  walk  to  lie  dowTi  in  a  bed  between  blankets  in  a  warm 
room,  and  to  drink  a  quart  of  cold  water,  a  short  time  after 
which  a  profuse  perspiration  ensues. 

This  beneficial  effect  of  cold  drinks  accounts  for  the  thirst  and 
the  strong  desire  which  the  sick  have  for  them  in  febrile  dis- 
eases, and  in  those  stages  of  the  disease  where  the  skin  is 
parched ;  and  shows  the  propriety  of  allowing  the  sick  to  gra- 
tify this  instinct  of  the  economy. 

An  officer,  in  India,  who  was  suffering  from  fever,  overheard  Case, 
his  medical  attendants,  when  consulting  together  in  an  adjoin- 
ing apartment,  hold  out  no  chance  of  his  recovery.  In  this 
hopeless  condition,  he  determined  to  gratify  a  great  desire  he 
had  to  drink  sangaree^  a  beverage  which  is  composed  of  vege- 
table acids  and  spirituous  and  fermented  liquors  greatly  diluted  ; 
— after  drinking  a  very  large  quantity  of  it,  a  profuse  perspira- 
tion ensued,  after  which  all  the  symptoms  of  the  disease  were 
immediately  subdued,  and  he  rapidly  recovered. 

The  cutaneous  surface  is  influenced  by  the  local  application 
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Oh.  XXXIV.  of  warm  and  cold  substances,  as  well  as  it  is  by  them  when 

taken  into  the  stomach. 
EflFects  of  The  influence  of  the  warm  bathj  in  promoting  perspiration,  is 

cold  bathing.  Universally  acknowledged  ;  the  pediluvium  and  the  manuluvium 
are  also  employed  for  the  same  purpose.  There  are  some  persons 
upon  whom  the  warm  bath  has  a  very  opposite  effect  on  the 
capillary  circulation,  and,  in  place  of  being  moist,  the  skin  be- 
comes hot  and  dry,  accompanied  with  headache  and  quickened 
circulation  ;  in  such  cases  there  will  often  be  found  a  disorder  of 
the  heart.  In  like  manner,  there  are  some  persons,  in  whom  the 
pediluvium,  in  place  of  restoring  the  balance  of  the  circulation, 
produces  an  injurious  effect ;  in  these  instances  there  has  gene- 
rally been  a  permanent  disorder  of  the  heart. 
Cases.  A  lady  suffered  great  distress  in  breathing  whenever  she  put 

her  feet  into  warm  water.     A  maid-servant  became  faint  on 
several  occasions  when  she  made  use  of  the  pediluvium. 

The  pediluvium  and  the  manuluvium  may  consist  either  of 
water  of  a  blood  heat,  or  may  be  used  as  hot  as  the  patient  can 
endure  it  for  a  very  limited  time.  In  the  first  case,  the  feet  and 
legs  should  be  immersed  from  a  quarter  to  hialf-an-hour,  taking 
care  to  add  warm  water  in  sufficient  quantity,  that  the  bath  may 
sustain  the  proper  temperature  during  the  whole  time  of  the 
feet's  immersion. 

Besides  the  effects  of  the  heat  and  moisture,  stimulants  may 
be  added  to  the  water,  such  as  mustard,  vinegar,  or  common 
salt,  to  increase  the  influence  of  the  bath ;  or,  if  friction  be 
desirable,  the  limbs  may  at  the  same  time  be  rubbed  with  oat- 
meal or  bran. 

The  application  of  cold  to  the  cutaneous  surface  produces  also 
a  powerful  influence  on  the  capillary  circulation  ;  hence  the  use 
of  the  cold  bath,  the  shower  bath,  the  cold  effusion,  and  evapo- 
rating lotions  ;  all  which  require  discrimination  in  their  use,  and 
particular  attention  to  the  condition  of  the  heart ;  as  there 
are  many  instances  of  evil  effects  having  arisen  from  employing 
them,  when  the  heart  has  been  diseased. 

The  shower-bath,  and  sponging  the  surface  of  the  body  with 
cold  water,  produce  beneficial  effects  on  the  heart.  In  those 
cases,  especially,  where  there  is  a  want  of  vigour  in  the  general 
circulation,  and  when  there  is  diminution  in  the  proportion  of 
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arterial  blood  in  the  cutaneous  capillaries,  sponging  tlie  arm  and  ch.  xxxiv. 
chest,  with  diluted  vinegar  or  salt  and  water,  invigorates  the 
heart's  functions. 

When  alluding  to  the  effects  of  cold  in  disturbing  the  action 
of  the  heart,  cases  were  mentioned  where  eating  ice  and  drinking 
cold  water  greatly  disturbed  the  heart,  and  also  where  death 
followed  the  introduction  of  iced  water  into  the  rectum. 

The  greatest  caution  is  necessary  in  the  use  of  the  cold  bath. 
A  case  is  narrated  by  Portal,  where  a  lady,  who  had  a  disease  of  case. 
the  heart,  expired  suddenly  from  going  into  a  cold  bath.  "  She 
had  been  a  long  time  subject  to  palpitation,  and  accustomed  to 
use  the  warm  bath,  but  was  advised  to  use  it  cold,  with  the  ad- 
dition of  ice,  and  also  to  put  on  her  head  a  bladder  of  pounded 
ice,  when  she  fell  into  a  state  of  syncope,  and  expired.  The 
pericardium  was  found  distended  with  blood ;  there  was  a  rup- 
ture of  the  left  ventricle,  eight  lines  in  length  ;  the  aortic  orifice  ;£"5f  "*/'' 
was  contracted,  and  the  valves  ossified."  i*aris,  isos. 

Unctuous  applications  to  the  skin  is  another  therapeutic  agent.  Anointing 
employed  either  to  prevent  the  imbibition  of  substances  through 
the  epidermis^  or  to  be  the  channel  of  conveying  medicinal  sub- 
stances to  the  cutaneous  nerves  and  absorbents.  They  certainly 
prevent  the  epidermis  from  imbibing  noxious  matters,  as  we  ob- 
serve by  the  effects  of  anointing  the  hands  before  dissecting  a 
dead  body  :  not  only  is  the  skin  guarded  against  contamina- 
tion from  the  odour,  but  there  is  no  absorption  of  any  of  the 
decomposed  animal  matter.  This  effect  of  oiling  the  skin  is  also 
exemplified  by  the  comparatively  small  proportion  of  butchers, 
and  of  those  who  are  employed  in  making  use  of  oily  substances, 
affected  by  cholera  and  contagious  diseases. 

The  cutaneous  surface,  with  its  nerves,  its  capillaries,  and 
its  absorbents,  is  protected  from  the  immediate  contact  of  solid 
substances,  and  from  the  atmosphere,  by  the  epidermis,  and  also 
by  the  secretion  of  the  sebaceous  glands.  In  diseases,  when 
these  natural  coverings  do  not  afford  sufficient  protection  to 
the  integument,  benefit  is  derived  from  covering  the  skin,  or 
that  portion  of  it  adjacent  to  the  diseased  organ,  with  oiled  silk, 
or  with  a  plaster,  which  may  act,  both  by  its  non-conducting 
powers  of  heat,  and  also  by  the  medicinal  substances  with  which 
it  may  be  compounded.     The  good  effects  of  plasters  are  daily 
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ch.  XXXIV.  exemplified  in  relieving  uneasy  sensations,  and  sometimes  even 
pain  in  the  region  of  the  heart. 

Absorbents. — Having  reviewed  those  medicinal  substances 
which  assist  the  process  of  digestion,  and  to  which  the  absor- 
bents of  the  digestive  organs  lend  an  essential  aid,  the  remedial 
means  which  act  upon  the  cutaneous  and  pulmonary  absorbents 
next  claim  consideration. 

Absorbents,  it  may  be  noticed,  is  a  term  which  has  two  dis- 
tinct significations.  The  substances  which  act  chemically,  such 
as  chalk,  upon  fluids  in  the  alimentary  canal,  or  upon  the  puri- 
form  discharge  of  an  ulcerated  surface,  have  been  denominated 
"absorbents"  in  works  on  the  Materia  Medica;  whilst  the 
medicines  which  increase  or  diminish  the  action  of  the  lymphatic 
system,  have  also  been  called  absorbents ;  in  this  signification 
is  the  term  here  employed. 

The  absorbent  vessels  perform  an  essential  function  in  the 
animal  economy,  conveying  to  the  blood  the  incrementitious 
products  prepared  in  the  digestive  canal,  and  also  those  sub- 
stances which  are  imbibed  by  the  lungs  and  by  the  skin ;  hence 
any  irregularity  in  the  supply  of  these  incretions  must  more  or 
less  change  the  qualities  of  the  blood,  and  therefore  the  manner 
in  which  the  absorbent  vessels  perform  their  functions  must 
modify  the  action  of  the  heart. 

Whenever  it  is  desirable  to  increase  the  action  of  the  absorb- 
ents— and  this  is  frequently  the  case  when,  during  or  after 
inflammatory  affections  of  the  heart,  there  has  been  some  sero- 
albuminous  effusion  within  the  pericardium,  or  on  the  surface  of 
the  endocardium — there  are  medicinal  substances  by  which  the 
absorption  of  the  morbid  effusion  can  be  increased.  Of  these 
the  most  powerful  are  mercury  and  iodine  ;  the  curative  effects 
of  these  medicines  are  the  same,  whether  they  be  taken  into  the 
stomach,  applied  to  the  skin,  or  inhaled  by  the  lungs. 

The  cutaneous  absorbents  are  frequently  employed  to  imbibe 
medicines,  which  cannot  be  safely  taken  into  the  alimentary 
canal.  When  administering  a  course  of  mercury,  if  the  bowels 
are  irritated  by  its  internal  use,  its  influence  on  the  digestive 
organs  is  guarded  against,  by  causing  the  mercury  to  be  ab- 
sorbed by  the  skin. 
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Ch  XXXIV. 

Pustulation^  Vesication^  and  Ruhefacients. 

Besides  sweating,  the  skin  perforins  excrementitious  processes  Theforma- 
by  the  formation  of  eruptions  and  pustules  :  these  discharge  from  tlons^and"'^ 
the  blood  serous  and  puriform  fluids,  and,  like  the  other  excre-  P"^*"^®*^- 
tions,  which  we  have  been  considering,  they  are  also  employed 
by  the  vis  medicatrix  for  the  cure  of  disease. 

The  importance  of  these  excrementitious  processes,  we  can  Their  cura- 
measure  only  by  the  effects  which  are  produced  upon  the  sys- 
tem, when  they  have  been  interrupted  by  external  agents,  such 
as  by  changes  in  the  temperature  of  the  atmosphere,  or  by  the 
application  of  substances  which  arrest  their  progress.  In  no 
organs  are  the  injurious  effects  of  an  interruption  to  these  excre- 
mentitious processes  moi'e  remarkable  than  in  the  organs  of 
circulation  ;  for,  if  the  noxious  matters  which  these  processes 
are  destined  to  expel  from  the  body  be  not  removed  by  the 
appropriate  organs,  the  blood  becomes  vitiated,  and  the  action 
of  the  heart  more  or  less  disordered. 

In  the  exanthematous  diseases,  the  hurtful  effects  of  checking-,  injurious 

effects  of 

by  any  artificial  means,  the  progress  of  the  eruption,  or  of  alto-  checking 
gether  preventing  its  appearance,  are  well  known,  and  always 
lead  to  an  increase  in  the  action  of  the  heart,  and  to  all  the  febrile 
symptoms,  which  can  only  be  allayed  by  restoring  the  eruption, 
or  by  increasing  some  of  the  other  excrementitious  processes. 

In  chronic  eruptions,  the  effects  of  arresting  their  excretions 
by  any  external  applications  is  still  more  pernicious.  It  is  by 
no  means  uncommon  to  meet  with  instances,  where  persons  with 
an  eruptive  disease  of  long  standing,  and  limited  even  to  a  very 
small  portion  of  the  cutaneous  surface  ;  and  who,  from  making 
use  of  some  application  by  which  the  eruption  had  been  checked, 
have  suffered  from  various  ailments  arising  from  disturbances  of 
the  circulation — all  which  are  quickly  removed  whenever  the 
eruption  re-appears,  or  when  depletive  means  are  judiciously 
adopted. 

In  imitation  of  these  processes  of  the  economy,  we  can  pro-  How  they 
duce  pustulation  and  vesication  ;  the  formation  of  artificial  pus-  J.^,",|*^ '™'' 
tules  separating  from  the  blood  a  puriform  fluid,  and  vesication 
separating  from  it  a  serous  exudation. 
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ch,  XXXIV.  In  the  disorders  of  the  heart  which  are  connected  with  changes 
in  the  qualities  of  the  blood,  especially  those  accompanying 
"  exanthematoas "  diseases,  and  inflammatory  diseases  of  an 
"  arthritic  or  rheumatic  "  character,  pustulation  and  vesication, 
and  rubefacients,  which  may  be  considered  as  a  milder  degree 
of  vesication,  are  valuable  remedies.  These  remedies  have  the 
advantage  of  acting  quickly,  and  are  applicable  to  the  more 
acute  forms  of  disease,  whilst  pustulation,  as  well  as  setons  and 
issues,  is  generally  made  use  of  in  chronic  aifections. 

The  skin  is  a  useful  channel  for  conveying  medicinal  sub- 
stances into  the  blood.  Thus  it  is  when  administering  a  course 
of  mercury,  if  the  bowels  are  irritated  by  its  internal  use,  its 
influence  on  the  alimentary  canal  is  guarded  against,  by  causing 
it  to  be  absorbed  by  the  skin. 
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CHAPTER   XXXV. 


GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART. 

THE  CHEMICO-VITAL  PROCESSES  OF  THE  GENITO-URINARY  SYSTEM. 

The  kidneys  only  excrete;  their  consent  with  the  heart;  influence  of  the 
passions  on  the  kidneys ;  interchange  of  their  functions ;  diuretics  ;  gene- 
tics. 

It  has  already  been  remarked,  that  the  kidneys  are  unlike  The  kidneys 
any  of  the  other  excrementitious  organs,  except  the  uterus,  as  only, 
they  perform  no  other  function  but  excretion  ;  nor  does  their 
function  seem  to  be  so  intimately  associated  with  those  of  the 
sanguineous  system,  as   are  those  of  the  other  excrementitious 
organs ;  yet  the  effects  of  general  excitement,  and  of  the  hysteric 
paroxysm,  in  causing  a  more  or  less  sudden  increase  in  the  flow  Their  consent 
of  urine,  sufficiently  point  out  their  relation  with  the  heart,  and  heart. 
their  reciprocal  connexion  both  in  health  and  in  disease. 

The  influence  of  the  passions  on  the  circulation  seems  to  pro-  influence  of 

'^     .  ,  ^  the  passions 

duce  effects  upon   the   kidneys   precisely  analogous   to   those  on  the  un- 
which  we  so  frequently  observe  on  the  skin  by  causing  sudden  tion. 
perspiration  ;  and  also  upon  the  mucous  membrane  of  the  ali- 
mentary canal  by  causing  diarrhoea, — effects  which,  in  disturb- 
ances of  the   heart,  must,  however   inexplicable,    fulfil   some 
essential  purpose  in  the  animal  economy. 

The  same  interchange  takes  place  between  the  kidneys  and  interchange 
the  other  organs  of  excretion  as  between  the  skin,  the  lungs,  [fon^onhe 
and  the  alimentary  canal,  each  in  its  turn  performing  the  func-  ^^x^n^ya. 
tions  of  the  kidneys. 
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Diuretics. 


Nepbritics. 


Their  modes 
of  action. 


Barbier, 
Mat.  Med. 


The  quantity 
of  the  urine 
may  be 
changed  by 
them. 


In  like  manner,  as  we  possess  the  means  of  increasing  the 
quantity  and  of  altering  the  qualities  of  the  excretions  from  the 
skin,  and  from  the  alimentary  canal,  so  we  have  medicinal  sub- 
stances which  increase  the  quantity  and  change  the  qualities  of 
the  urine. 

Some  diuretics  are  absorbed,  and  pass  unchanged  with  the  blood 
into  the  kidneys,  such  as  potass,  turpentine,  and  cantharides, 
whilst  there  are  others  which  undergo  chemical  changes  before 
they  reach  the  kidneys,  such  as  the  acetate  and  supertartrate 
of  potass.  And,  as  has  been  remarked  of  the  other  organs  of 
excretion,  on  which  alone  some  medicines  act,  so  as  regards  the 
kidneys,  diuretics  produce  their  particular  effects,  through  what- 
ever channel  they  may  have  been  introduced  into  the  system — 
whether  they  be  received  into  the  stomach  or  inhaled  by  the  lungs. 
A  few  minutes  after  a  solution  of  prussiate  of  potass  was  in- 
jected into  the  lungs,  that  salt  was  found  present  in  the  urine. 

There  are  some  medicines  which  change  the  quantiti/,  and 
others  the  qualities^  of  the  urine. 

Water  and  diluent  drinks  increase  the  urinary  secretion,  by 
passing  rapidly  to  the  kidneys ;  the  exposure  of  the  skin  to  a 
cold  temperature,  by  diminishing  the  cutaneous  exhalation,  also 
causes  an  increase  of  urine. 

There  are  medicinal  substances  which,  by  promoting  the 
absorption  of  the  fluids  effused  into  the  serous  cavities,  convey 
them  to  the  blood,  whence  they  are  excreted  by  the  kidneys. 
Mercury^  digitalis^  and  squills^  have  this  effect  in  a  remarkable 
degree  ;  these  medicines  are  of  great  value,  either  when  used 
singly,  or  combined  with  one  another. 

In  those  disorders  of  the  heart,  where  any  of  the  excretions 
are  imperfectly  performed,  diuretics  are  a  useful  remedy,  and 
their  exhibition  is  pointed  out  especially  in  those  maladies  where 
there  is  any  effusion  within  the  pericardium  ;  which  effusion  we 
know,  is  not  only  relieved,  but  frequently  warded  off  by  the 
judicious  use  of  diuretics.  Hence  the  employment  of  this  class 
of  medicines  in  diseases  of  the  chest  has  been  deemed  very  im- 
portant, since  an  early  period  of  medical  history. 
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The  qualities  of  the  urine  are  variously  altered  by  derange-  ch.  xxxv. 
ments  in  the  digestive  process,  which  often  cause  disturbances  and  likewise 
in  the  circulation,  so  that  by  improving  the  digestive  function,  of^he^uruie! 
we  can  change  the  nature  of  the  urine,  and  thus  relieve  the  dis- 
order of  the  heart.     Alkalis,  iodine,  and  the  mineral  acids,  are 
especially  useful  in  the  treatment  of  the  diseases  of  the  heart  of 
an  arthritic,  and  of  a  rheumatic  character ;    in  both  which  the 
digestive  function  is  usually  more  or  less  deranged. 

Genetics. 

The  periodical  sanguineous  exhalation,  which  takes  place  from  Memtrua- 
the  uterus,  is  another  excrementitious  process  ;  and  any  irregu- 
larity in  the  accession  of  the  period,  or  any  change  in  the  quality 
or  in  the  quantity  of  the  discharge,  is  a  frequent  cause  of  a  dis- 
turbed heart.  There  is  indeed  no  excretion,  the  healthy  condition 
of  which  has  a  greater  influence  on  the  heart  than  the  menstrual 
flux  ;  for  we  invariably  find  that  every  derangement  of  that 
function  is  either  preceded  by,  or  causes,  more  or  less  disturbance 
of  the  circulation  :  this  relation  between  the  heart  and  the  uterus 
will  satisfactorily  explain  the  curative  effects  of  emmenagogues 
in  those  diseases  of  the  heart  which  are  accompanied  by  a  dis- 
ordered uterus. 

Such,  too,  is  the  intimate  relation  between  the  uterine  and  the  its  influence 
circulating  organs,  that  the  various  interruptions  and  changes  ti^n^of  the 
to  which  the  menstrual  flux  is  liable,  exercise  a  powerful  influ-  ^®^'^* 
ence  on  the  sanguineous  system.     In  the  treatment  of  diseases  of 
the  heart  accompanied  with  uterine  derangement,  it  is,  therefore, 
of  essential  importance  to  emph)y  either,  such  means  as  will  re- 
store the  balance  of  the  circulation  when  the  menstrual  excretion 
has  been  interrupted,  or,  will  improve  the  qualities  of  that  excre- 
tion when  they  have  been  changed.     Hence  the  use  of  emme- 
nagogues in  many  of  the  disorders  of  the  heart,  a  class  of  medi- 
cinal bodies,   some  of  which  appear  to  act  directly  upon  the 
uterine  system,  and  others  through  the  medium  of  some  of  the 
other  systems  of  the  economy. 

The  menstrual  flux,  it  ought  to  be  remarked,  materially  differs  Peculiar  cha- 
in many  respects  from  all  other  excretions.     It  commences  only  Serine^ 
at  a  particular  time  of  life,  it  occurs  periodically,  and  at  a  certain  «^^''®'^'<'"- 
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Menstrua- 
tion co- 
operates 
with  other 
excretions. 


Ch.  XXXV.  age  it  ceases  altogether.  It  consists,  not  of  tlie  separation  of  any 
excrementitious  matter,  properly  so  called,  but  of  a  sanguineous 
exhalation  from  the  mucous  membrane  of  the  uterus,  by  which 
process  a  superabundant  quantity  of  the  vital  fluid  is  abstracted 
from  the  body ;  the  system  being  provided  with  an  extra  quantity 
of  blood  only  during  that  part  of  woman's  life  when  impregna- 
tion may  take  place,  and  when  such  extra  quantity  of  the  vital 
fluid  may  be  required  for  the  nourishment  and  growth  of  the 
foetus.^ 

This  excretion  appears  also  to  co-operate  with  the  lungs  and 
the  skin  in  removing  carbon  from  the  system.  The  respiratory 
and  uterine  systems  are  so  intimately  associated,  that,  during  the 
menstrual  flux,  it  has  been  ascertained  that  much  less  carbon  is 
exhaled  by  the  lungs  ;  and  that  after  the  cessation  of  the  menses, 
there  is  a  considerable  increase  of  carbon  in  the  pulmonary  ex- 
halation. Accordingly,  there  is  a  remarkable  change  in  the 
odour  of  the  breath  in  a  woman  during  menstruation,  arising 
probably  from  the  uterus  during  that  period  assisting  the  lungs 
in  discharging  carbonic  acid. 

Like  the  other  excretions,  menstruation  may  also  be  per- 
formed by  other  organs  when  the  uterus  is  incapable  of  exe- 
cuting it.  It  may  be  performed  by  the  different  portions  of  the 
gastro-pulmonary  mucous  membrane,  and  also  by  ulcers,  and  by 
diseased  growths. 

The  condition  of  the  heart  varies  exceedingly,  according  to 
whether  there  is  a  complete  interruption  to  the  flux,  whether  it 
be  irregular,  whether  its  quantity  be  increased  or  diminished,  or 
whether  there  be  a  change  in  the  qualities  of  the  exhaled  fluid. 

Our  curative  means  enable  us,  not  only  to  restore  the  men- 
strual excretion,  but  also  to  relieve  the  system  from  the  evil 
efl'ects  of  its  suppression.  When  the  menstrual  flux  is  com- 
pletely interrupted,  as  often  happens  from  the  feet  having  been 
exposed  to  cold,  or  from  any  violent  mental  emotion,  we  can 
imitate  the  flux,  and  relieve  the  system,  by  artificially  abstract- 
ing the  blood  which  should  have  been  evacuated  by  the  flux. 
In  this,  as  in  a  plethoric  state  of  other  organs,  bloodletting  and 
other  depletive  measures  are  indicated;  for  tlie  abstraction  of 


Use  of  Em- 
meiiagogues 


'  Brande  found  that  the  menstrual  flux  rcRcmbles  in  its  component  parts  a  very  concen- 
trated solution  of  colouring  matter  in  a  diluted  serum. 
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blood  will  at  all  times  mitigate  the  symptoms  arising  from  any  ch.  xxxv. 
congestion  in  the  heart,  and  improve  the  general  health. 

But,  to  insure  the  return  of  the  flux,  the  active  means  should 
be  employed  immediately  before  the  usual  period  of  its  acces- 
sion ;  the  best  calculated  to  effect  this  purpose,  besides  blood- 
letting, are  those  remedies  which  act  upon  the  uterine  system. 

Emmenagogues — emetics^  purgatives^  and  the  pediluvium — 
powerfully  assist  in  restoring  a  suppressed  menstruation  ;  above 
all,  there  is  no  emmenagogue  more  to  be  relied  upon  than  an 
emetic. 

In  disturbances  of  the  heart,  accompanied  with  changes  in 
the  qualities  of  the  blood,  and  by  irregularities  in  the  uterine 
excretion,  the  condition  both  of  the  uterus  and  heart  can  only  be 
relieved  by  the  use  of  those  medicines  which  change  and  im- 
prove the  qualities  of  the  blood,  such  as  the  various  preparations 
of  iron^  of  zinc^  and  of  copper. 
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CHAPTER   XXXVI. 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  DISEASES  OF  THE  HEART. 

INFLUENCE  OF  THE  CHEMICO-VITAL  PROCESSES  ON  THE  BLOOD. 

The  blood  replenished  by  the  food  and  air;  its  power  of  coagulation  may  be 
increased  or  diminished;  its  qualities  changed  by  mental  excitement; 
fatal  influence  of  it;  hcematics,  antimony,  mercury,  acetate  of  lead,  sul- 
phate of  iron,  copper  and  zinc,  nitrate  of  silver,  potass,  soda,  iodine. 

The  blood  is  replenished  from  the  digestive  and  from  the 
respiratory  organs ;  and  the  vital  fluid  is  composed  of  ingredi- 
ents, some  of  which  are  incrementitious,  and  others  are  excre- 
mentitious. 

"  The  blood  contains  the  elements  of  all  the  tissues.     Its 

fibrine  is  the  same  as  the  muscular  fibre  ;  its  albumen,  that  which 

forms  membranes ;  its  fatty   matter,  combined  with  albumen, 

the  nervous  mass  ;  and  its  phosphates  of  lime  and  magnesia, 

Bichat  constitute  the  bones." 

EflFectsofair  All  the  elements  received  into  the  blood  by  the  processes  of 
Hunter.  digcstion  and  respiration,  are  not  always  required  for  nutrition, 
but  occasionally  the  incretions  are  of  a  hurtful  nature ;  and, 
after  being  separated  from  the  blood,  they  are  discharged  from 
the  body.  It  happens,  also,  that  when  these  hurtful  matters 
are  not  duly  excreted,  the  vital  fluid  remains  permanently  con- 
taminated. 

As  changes  in  the  incretions  alter  chiefly  the  arterial  blood, 
and  changes  in  the  excretions  alter  the  venous  blood,  yet,  when- 
ever the  excretions  are  imperfectly  performed,  the  arterial  blood 
remains  vitiated,  in  consequence  of  its  cxcrcmentitious  constitu- 
ents not  being  discharged  from  the  body. 
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A  diminished  power   of  coagulation  in  the  blood  is  a   re-  Ch.  xxxvi. 
markable  condition  of  the  vital  fluid  which  is  sometimes  met  Thec^uia- 
with  ;  from  want  of  this  power  very  slight  wounds  have  termi-  {,\°JJ,^^^  *^® 
nated  fatally. 

No  less  remarkable  is  that  property  of  the  blood  by  which  it 
coagulates  sooner  than  in  ordinary  circumstances,  a  quality 
which  it  has,  not  only  in  some  diseases,  as  in  plethora,  and  in 
inflammatory  affections,  but  which  it  acquires  from  large  and 
repeated  haemorrhages.  This  power  of  coagulation,  which  is  its  curative 
evidently  intended  for  the  wisest  purposes  in  the  animal  economy, 
warding  off  the  fatal  effects  of  a  hsemorrhage  from  a  disease  or 
from  an  injury,  has  been  ascertained,  by  experiments  on  ani- 
mals, to  increase  in  proportion  to  the  degree  of  debility,  caused 
by  repeated  blood-lettings. 

Indeed,   it  may  be  satisfactorily  explained  how  the  frequent  Babington. 
bleedings,  one  of  the  principal  means  employed  by  Valsalva  for 
the  cure  of  aneurism,  must  produce  their  curative  effects,  by 
enabling  the  blood  more  easily  to  coagulate  in  the  aneurismal 
sac. 

A  remarkable  change  in  the  blood  is  caused  by  mental  excite- 
ment, of  which  there  have  been  many  instances  in  nurses,  in 
whom,  when  suckling  the  child  after  some  violent  emotion,  the 
qualities  of  the  milk  has  been  so  much  changed  that  it  has 
poisoned  the  infant,  and  convulsions,  or  even  death,  have  ensued. 

These  qualities  of  the  blood  enable  us  to  explain  the  rationale 
of  some  therapeutic  agents,  as  well  as  some  pathological  pheno- 
mena, in  diseases  of  the  sanguineous  system. 


Hcematics.  ^ 

Besides  those  disturbances  in  the  functions  of  the  heart  which 
are  caused  by  changes  in  its  supply  of  blood,  there  are  other 
and  very  numerous  disorders,  which  are  caused  by  changes  in 
the  qualities  of  the  blood.  As  the  blood  is  the  natural  stimulus 
of  the  heart,  every  change  in  its  qualities  necessarily  deranging 
the  functions  of  the  heart,  hcematics  may,  therefore,  be  justly 

considered  a  very  important  class  of  remedies  in  the  treatment  I 

of  disorders  of  the  circulation. 
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Ch.  XXXVI.  During  the  progress  of  disease  we  constantly  observe  the  sick 
changing  their  food  and  drink,  being  impelled  by  instinct  to  make 
choice  of  what  is  best  fitted  to  relieve  the  symptoms  of  their 
ailment.  Hence  it  is,  that  he,  who  is  suffering  from  a  febrile 
disease,  rejects  animal  food,  and  freely  partakes  of  diluent  drinks ; 
the  stomach,  during  fever,  being  quite  incapable  of  digesting 
solid  aliments ;  whereas  diluent  drinks  are  easily  absorbed,  and 
cause  a  copious  perspiration,  by  which  the  febrile  symptoms  are 
mitigated.  Some  of  the  sick  desire  to  live  on  vegetable  food,  or 
fruits,  whilst  others  can  best  digest  animal  food ;  some  choose 
salted,  and  others  fresh  meat ;  some  select  acidulated  drinks. 
The  gratification  of  these  peculiarities  in  taste  is  generally  found, 
not  only  to  be  the  most  palatable,  but  the  most  easy  of  digestion, 
and  therefore  the  most  appropriate. 

It  is  thus  that  the  animal  economy  is  endowed  with  means  by 

which  the  healthy  condition  of  the  blood  may  be  restored ;  and 

there  are  also  medicinal  substances,  which,  when  conveyed  to  the 

blood,  have  specific  efiects  in  changing  its  qualities. 

Barbier,  Experiments  have  shown  that  the  molecules  of  medicinal 

Mat.  Med.  ^ 

Paris,  1820.  bodics  absorbed  and  mixed  with  the  blood,  are  found  in  that 
fluid  throughout  the  body  ;  yet  these  molecules  act  only  on 
particular  organs,  afibrding  a  striking  proof  of  one  of  the  general 
laws  which  I  have  already  pointed  out.  Madder  reddens  the 
bones,  whereas  milk  soon  partakes  of  any  aliment  which  the 
mother  may  have  taken  ;  there  are  other  matters  which,  being 
unfit  to  be  retained  in  the  blood,  pass  directly  to  the  organs  of 
excretion,  and  are  by  them  discharged  from  the  system.  Thus 
we  can,  from  these  phenomena,  explain  how  the  urine  is  so  easily 
affected  by  certain  medicines ;  for  the  kidney  is  the  organ  by 
which  the  system  expels  noxious  substances  that  are  mixed 
with  the  blood,  or  that  are  not  susceptible  of  assimilation. 

Of  the  precise  nature  of  the  changes  which  take  place  in  the 
arterial  blood  of  different  organs,  we  are  perfectly  ignorant ;  and 
we  are,  also,  but  little  ac(piaintedwith  the  difference  in  the  venous 
blood  which  is  returned  from  each  organ  ;  for  as  every  organ 
secretes  from  the  blood  a  different  product,  so  it  must  happen 
that  the  venous  blood  from  each  of  them  must  be  different — dif- 
ferences which  chemical  science  has  not  yet  cxpUiined. 

To  remedy  disorders  of  the  heart  depending  upon  a  morbid 
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condition  of  the  bloody  we  possess  a  variety  of  medicinal  bodies  ;  ch.  xxxvi. 
by  some  of  which  the  qualities  of  the  whole  mass  of  the  vital 
fluid  can  be  changed,  whilst  others  remain  in  the  blood  un- 
changed, and  are  conveyed  by  it  to  particular  organs.  The  medi- 
cines that  enter  the  blood  unchanged  produce  their  influence  on 
the  sanguineous  system,  either  by  their  direct  contact  with  the 
surface  of  the  vessels,  such  as  the  preparations  of  antimony,  iron, 
copper,  silver,  lead,  and  the  alkalies  ;  or  they  make  an  impres- 
sion upon  the  nervous  system,  as  opium,  digitalis,  and  other 
neurotics. 

When  inquiring  into  the  remedial  effects  of  nausea  and  vomit-  utility  of 
ing,  I  remarked  that  there  was  no  medicinal  substance  which  ^"  ""^'"^^ '' 
had  a  more  powerful  influence  upon  the  heart  than  the  prepara- 
tions of  antimony.  The  virulent  disputes  which  medical  history 
records,  in  reference  to  the  effects  of  this  medicine,  exhibit  such 
a  discrepancy  of  opinion,  and  even  such  a  distortion  of  facts,  that 
it  is  impossible  to  avoid  impugning  the  veracity  of  some  of  the 
disputants.  Antimony,  at  least  the  tartarized  antimony^  is  now, 
however,  universally  admitted  to  occupy  a  prominent  place  in 
the  Materia  Medica ;  and  it  is  justly  considered  as  one  of  the 
most  important  medicines  employed  in  the  treatment  of  diseases 
of  the  circulation. 

That  the  tartarized  antimony  acts  powerfully  upon  the  heart 
there  is  most  incontrovertible  evidence  afforded  by  the  pheno- 
mena which  follow  its  exhibition  ;  and  particularly  if  we  observe 
its  influence  upon  the  functions  of  the  heart  when  these  are 
deranged.  Whether  these  effects  be  caused  by  its  coming  into 
contact  with  the  heart's  surface,  when  mixed  with  the  blood,  or 
whether  it  be  the  cerebro-spinal  system  which  is  first  influenced, 
and  subsequently  the  cardiac  and  pneumo-gastric  nerves,  it  is 
sufficient  for  our  present  inquiry  to  point  out  the  curative  effects 
which  are  produced  by  its  exhibition  in  the  diseases  of  the  cir- 
culation. 

Besides  the  influence  of  the  tartarized  antimony  in  creating 
nausea  and  vomiting,  there  are  other  effects  produced  by  it  on 
the  sanguineous  system  :  whatever  may  be  the  explanation  that 
is  given  of  its  mode  of  action,  there  is  no  doubt  of  the  de- 
cided benefit  derived  from  its  administration  in  disorders  of  the 
heart ;  more  especially  in  those  functional  disturbances  caused 

2  D 
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ch.  XXXVI.  by  congestion,  as  well  as  in  those  affections  of  an  inflammatory 

character, 
in  functional  I  may  remark  generally,  that  in  those  functional  ailments  of 
the  heart;  the  heart,  where  it  has  been  expedient  to  abstract  blood,  the 
subsequent  administration  of  the  tartarized  antimony  is  almost 
in  inflamma-  always  uscful.  In  affectious  also  of  an  inflammatory  type,  and 
tions.  in  those  whereni  depletion  has  been  already  employed,  the  effects 

of  this  medicine  are  decidedly  beneficial.  In  both  cases,  the 
sensible  influence  of  the  antimony  is  to  diminish  the  heart's  im- 
pulse, and  the  frequency  and  vigour  of  the  arterial  pulse  :  these 
effects  may  be  produced  to  any  degree  by  regulating  the  dose  of 
the  medicine. 

So  powerful  are  the  effects  of  antimony  on  the  circulation, 
Rasori.  that  it  has  been  often  employed  in  place  of  bloodletting  ;  so  that 

whether  the  vigour  of  the  circulation  be  reduced  by  abstracting 
a  portion  of  the  vital  element,  or  by  the  influence  of  this  medi- 
cine on  the  circulatory  apparatus,  its  effect  in  febrile  diseases, 
and  upon  an  inflamed  organ,  appears  to  be  in  many  respects 
analogous. 

In  the  use  of  the  tartarized  anthnony^  the  same  discrimination 
is  required  in  conducting  its  administration,  as  in  that  of  other 
iiowtobe  active  remedies.  Different  cases  require  not  so  much  differences 
,1.  minib  ere  .  .^  ^^  quantity  of  a  dose  as  in  the  frequency  of  repeating  the 
doses.  In  some  it  is  sufficient  to  tranquillize  the  heart,  whereas 
in  others  nausea,  and  even  vomiting,  are  desirable ;  but  in  all 
cases  its  use  need  not  be  persevered  in  longer,  than  the  symptoms, 
for  which  it  has  been  administered,  continue  ;  for  it  is  extraordi- 
nary how  great  a  depression  it  sometimes  causes  when  given 
beyond  a  certain  time,  or  after  the  inflammatory  symptoms  have 
been  subdued. 

Antimony  long  continued  has  been  observed  to  cause  wake- 

Stcuart,  /.  1 

Lamxl,  1832.  lUlnCSS. 

Salivation  That  tlic  long-contiuued  use  of  antimony  sometimes  causes 

cause    y  i  s  ^^^^'^^^^'^^^  \  bavc  met  with  repeated  proofs ;  and  therefore  its 

effects  on  the  mucous  membrane  of  the  mouth,  as  well  as  on  the 

salivary  ghinds,  should  not  be  disregarded.^     When  the  sickness 

caused  by  the  use  of  antimony  is  excessive,  it  may  be  alleviated 

1  Jjimcs  inol  with  six  cases  whoro  salivation  took  place  from  the  use   i>f  his  "  fever 
powder. ' 
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by  giving  a  few  drops  of  the  hydrocyanic  acid,  should  it  be  de-  Ch.  xxxvi. 
sirable  to  continue  its  use. 

There  are  two  preparations  of  antimony — the  tartarized  and 
the  celebrated  fever  powder  of  James^  both  of  which  are  appli- 
cable to  the  treatment  of  diseases  of  the  heart ;  and  from  these 
all  the  curative  effects  of  antimony  may  be  derived. 

The  tartarized  antimony  may  be  given  either  in  solution  or  in 
pills,  or  the  salt  may  be  put  upon  the  tongue.  When  the  diges- 
tive organs  are  not  in  a  deranged  condition,  a  pill  composed  of 
J  or  1  of  a  grain  of  the  tartarized  antimony,  combined  with  a 
grain  of  extract  of  rhubarb  and  of  soap,  will  seldom  cause  sick- 
ness, especially  if  the  stomach  be  not  quite  empty  ;  and  there- 
fore I  always  recommend  a  single  mouthful  of  solid  food,  as 
bread  or  biscuit,  to  be  taken  immediately  before  swallowing  the 
pill,  by  which  means  nausea  is  very  generally  prevented.  To 
avoid  the  influence  which  the  mind  might  have  in  causing  sick- 
ness, it  is  prudent  not  to  allude  to  or  prepare  the  patient  for  the 
possibility  of  such  an  occurrence. 

It  not  unfrequently  happens,  however,  that  the  first  doses  of 
the  antimony  which  are  taken  cause  nausea  and  vomitings 
whereas  subsequently  they  may  be  long  continued  without  pro- 
ducing any  perceptible  effect  upon  the  stomach.  On  the  other 
hand,  it  does  not  unfrequently  happen,  that  the  first  doses  of  this 
medicine  have  no  effect  on  the  digestive  organs,  but  cause  nausea 
and  vomiting,  after  having  been  taken  for  a  considerable  length 
of  time — antimony  being  one  of  those  medicinal  substances  whose 
effects  are  sometimes  cumulative. 

When  the  tartarized  antimcmy  is  to  be  given  in  solution,  this 
is  usually  done  by  combining  it  with  some  neutral  salt — such  as 
the  tartrate  of  soda,  the  sulphate  of  magnesia,  or  the  supertar- 
trate  of  potass — the  effect  of  these  seems  to  be  to  cause  the  anti- 
mony to  act  also  upon  the  intestinal  canal. 

Antimony,  combined  with  other  medicines,  will  also  be  found 
a  useful  remedy  in  many  affections  of  the  heart.  Its  combina- 
tions with  gummy  and  saponaceous  substances  has  long  been 
extolled :  on  this  principle  are  compounded  the  celebrated  pills 
both  of  Schmuker  and  of  Richter. 

With  mercury  it  forms  a  very  active  compound,  and  generally 
in  the  inflammatory  affections  of  the  heart  one  grain  of  calomel 
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ch.  XXXVI.  with  two  or  three  of  James's  powder,  given  every  six,  eight,  or 
twelve  hours,  according  to  the  severity  of  the  symptoms,  has  a 
most  powerful  effect  in  tranquillizing  the  circulation,  as  well  as 
in  acting  on  the  digestive  and  cutaneous  systems. 

A  similar  dose  taken  occasionally  is  sometimes  very  effectual 
in  relieving  chronic  affections  of  the  heart.  I  say  occasionally, 
because  there  are  many  individuals,  whose  biliary  organs  are  at 
the  same  time  deranged,  and  who  may  be  much  benefited  by  one 
or  more  doses  of  this  compound,  but  who  suffer  exceedingly  from 
its  too  frequent  repetition  ;  the  mercury  in  such  instances  ren- 
derhig  the  heart  irritable,  and  increasing  the  number  of  its  pul- 
sations— a  state,  I  may  here  mention,  which,  when  it  does  take 
place,  is  relieved  by  camphor  and  ammonia. 

Antimony,  too,  especially  in  the  form  of  "  James's  powder," 
may  be  combined  with  digitalis^  and  with  colchicujn,  each  of 
which  is  an  important  remedy  in  some  affections  of  the 
heart. 

James's  powder  is  a  form  in  which  antimony  has  been  much 
used,  and  though  its  mode  of  preparation  has  never  been  dis- 
covered, its  utility  is  universally  admitted.  In  the  treatment  of 
disorders  of  the  heart,  I  consider  it  to  be  oftentimes  a  milder  and 
more  easily  manageable  preparation  of  antimony  than  the  tar- 
tarized,  and  less  apt  to  create  nausea  and  disturbance  of  the 
stomach.  When  taken  singly  it  not  unfrequently  creates  head- 
ache with  heat  of  skin  ;  but  when  given  combined  with  a  grain 
of  aloes  or  rhubarb,  these  effects  are  generally  prevented.  In  this 
manner  four  or  five  grains  of  James's  powder  may  be  given  in 
chronic  disorders  of  the  heart,  and  continued  daily  for  a  very 
considerable  time  with  the  best  effects. 
Influence  of  Thc  curativc  effects  of  the  tartarized  antimony  in  the  diseases 
mucous"^  ""  of  the  heart  are  derived  from  other  channels,  besides  its  influence 
raembranes.  ^^  ^|^^  organs  of  circulation.  Its  action  is  equally  powerful  on 
the  gastro -pulmonary  mucous  membrane,  and  as  many  diseases 
of  the  heart  are  accompanied  with  affections  either  of  the  pul- 
monary, of  the  gastric,  or  of  both  portions  of  that  membrane,  the 
tartarized  antimony  will  be  found  a  most  active  therapeutic 
agent.  In  such  cases  great  benefit  arises  from  giving  thc  medi- 
cine in  doses  sufiicient  to  create  nausea,  or  even  vomiting ;  the 
act  of  vomiting  removing  not  only  any  inordinate  quantity  of 
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mucus  collected  in  the  stomach,  but  also  evacuating  mncus  from  ch.  xxxvi. 
the  bronchi. 

As  an  expectorant  the  tartarized  antimony  has  long  been  ex- 
tolled, and  its  specific  influence  upon  the  gastro-pulmonary 
mucous  membrane  amply  confirmed  by  experience.  Injected 
into  the  veins,  it  causes  inflammation  of  the  whole  lining  of  the 
intestinal  canal,  especially  of  the  mucous  membrane  of  the 
stomach,  duodenum,  and  rectum.  In  a  case  where  a  table-  Case  re- 
spoonful  of  tartarized  antimony  was  swallowed  by  mistake,  be-  Dr  Gieaves. 
sides  other  eflects,  "  the  whole  body  was  covered,  three  days 
after  the  medicine  had  been  taken,  with  genuine  tartar-emetic 
pustules  J' ^ 

I  have  already  remarked,  how  requisite  it  is,  when  exhibiting  Hurtful 
the  tartar-emetic,  carefully  to  watch  its  eflects,  as  they  often  pro-  antimony. 
duce  great  depression  of  the  vital  powers,  and  sometimes  prevent 
sleep  :  medical  records  aflbrd  examples  of  persons  who  have  sunk 
under  the  influence  of  nauseating  doses  of  that  medicine.     When 
given  in  too  large  a  dose,  the  violence  of  the  action  of  the  anti- 
mony may  be  arrested  by  a  decoction  of  cinchona,  or  by  any  sub- 
stance which  contains  gallic  acid^ — provided  that  the  antimonial  Ba,rbier 
salt  has  not  left  the  stomach.  ■^■^«'-  ■'''''•^• 

With  regard  to  the  effects  of  mercury  in  the  treatment  of  the  Effects  of 
diseases  of  the  heart,  I  have  already  noticed,  that  it  is  employed  Se^bS^" 
in  its  inflammatory  aflections,  as  advantageously,  as  it  is  in  the 
same  class  of  maladies  in  other  organs  ;  and  likewise  in  those 
ailments  of  a  chronic  character,  wherein  the  hepatic  system  is 
also  deranged.  I  have  likewise  alluded  to  the  peculiar,  and 
sometimes  even  poisonous  effects  which  it  produces  on  the  heart 
when  mixed  with  the  blood — a  circumstance  that  well  merits 
attention  in  the  administration  of  mercurial  medicines. 

The  preparations  of  lead^  of  iron^  of  copper^  of  zinc^  of  silver^ 
and  of  alum^  are  all  remedies,  w^hich  have,  by  the  changes  which 
they  produce  on  the  qualities  of  the  blood,  a  specific  effect  on 
the  action  of  the  heart,  and  I  have  grouped  them  together,  as 
their  effects  are  very  analogous  ;  whereas  antimony  and  mer- 
cury have  an  influence  on  the  circulation  of  a  very  different 
character. 

Preparations  of  either  of  these  minerals  may  be  most  bene- 
ficially employed  in  disorders  of  the  circulation  ;  that  oi  lead  is  \UT^^ 
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EflFects  of 
Iron. 


ch.  xxxyi.  perhaps  the  most  remarkable.  Of  this  we  have  a  striking 
example  in  the  exhibition  of  the  acetate  of  lead  in  pulmonary 
haemorrhage  symptomatic  of  cardiac  congestion ;  for  arresting 
which  there  is  no  more  powerful  remedy,  especially  when  com- 
bined with  opium.  Besides,  I  am  convinced,  that  the  good 
effects  of  lead  are  not  merely  to  stem  the  bleeding,  but  that,  like 
the  preparations  of  iron,  zinc,  and  copper,  all  which  change  the 
qualities  of  the  blood,  the  acetate  of  lead  may  be  continued  with 
great  advantage  in  such  cases  for  a  lengthened  period,  and  after 
all  tendency  to  hsemoptysis  has  ceased. 

Of  the  metallic  salts,  those  of  iron  are  chiefly  in  use  for  the 
treatment  of  those  conditions  of  the  circulation  arising  from 
changes  in  the  blood's  qualities ;  and  there  is  none  of  its  pre- 
parations more  to  be  depended  upon  than  the  sulphate  of  iron. 
From  half  a  grain  to  a  grain  of  this  metallic  salt,  combined 
with  the  extract  of  gentian,  or  with  the  compound  galbanum, 
or  myrrh  pill,  may  be  taken  two  or  three  times  a  day ;  when  it 
is  necessary  to  regulate  the  bowels,  half  a  grain  of  the  powder 
of  aloes  may  be  added  to  the  pill. 

What  has  been  said  of  the  use  of  iron  is  applicable  to  the  pre- 
parations of  copper  and  of  zinc  ;  the  sulphates  of  both  these 
metals  having  effects  on  the  heart  very  analogous  to  those  of 
iron,  and  are  usually  given  in  the  same  doses. 

As  regards  the  nitrate  of  silver^  the  diseases  in  which  it  has 
been  beneficially  employed,  are  of  various  characters  ;  and 
though  no  rational  explanations  of  its  effects  have  been  given, 
yet  I  am  persuaded  that  it  relieves  disorders  of  the  circulation 
by  changing  the  qualities  of  the  blood. 

The  erroneous  notion  of  increasing  the  quantity/  of  a  medicine, 
according  to  the  urgency  of  the  symptoms  of  the  disease,  is  fully 
verified  in  the  use  of  these  different  metallic  salts ;  for  it  will  be 
found,  that  when  given  in  large  doses,  they  have  either  less 
influence  than  when  taken  in  smaller  doses,  or  they  are  abso- 
lutely not  absorbed  at  all,  but  pass  through  the  alimentary  canal 
unchanged. 

There  is  no  class  of  medicinal  substances  which  have  longer 
preserved  a  high  reputation  for  their  curative  effects  upon  the 
blood  than  the  alkalies.  In  those  disorders  of  the  heart  where 
the  qualities  of  the  blood  are  changed,  especially  in  rheuma- 


Effects  of 
copper  and 
of  zinc ; 


nnd  of  silver. 


EflFects  of 
alkalies. 
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tism,  gout,  and  in  scrofula,  the  alkalies  are  most  useful  remedies,  ch.xxxvi. 
The  carbonates  of  potass  and  soda  combined  with  cinchona,  or 
with  rhubarb,  and,  above  all,  the  combination  of  potass  with 
iodine, — the  hydriodate  of  potass  is  a  most  efficacious  remedy ; 
especially  in  those  cases  where  the  heart  has  suffered  any  inflam- 
matory disease,  and  where  there  is  reason  to  suspect  that  some 
sero-albuminous  effusion,  on  the  serous  membranes  of  the  heart, 
has  not  been  absorbed. 
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CHAPTER   XXXVIL 

GENERAL  OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED  FOR  THE 
TREATMENT  OF  THE  DISEASES  OF  THE  HEART. 


Influence  of 
vitality. 


Life  and 
death. 


THE  VITAL  PROCESSES. 

Differences  in  the  vital  processes  from  the  mechanico-vital,  and  the  chemico- 
vital ;  tlicy  are  executed  hy  the  vital  powers^  thi'ovgh  the  medium  of  the 
nervous  system;  neurotics;  opium;  digitalis;  belladonna;  tobacco;  hyo- 
scyamus;  hellebore;  aconite;  colchicum;  camphor;  ammonia;  chloro- 
form; ether;  alcohol ;  strychnine ;  hydrocyanic  acid ;  embrocations  ;  fric- 
tion; percussion;  titillation;  acupuncturation ;  electricity  ;  derivatives. 
Itecapitidation. 

The  vital  processes  are  essentially  different  from  those  pro- 
cesses which  are  mechanical ;  nor  do  they  resemble  those  which 
take  place  in  the  chemico-vital  laboratory.  In  the  vital  pro- 
cesses no  decomposition,  nor  new  combinations  of  the  constitu- 
ents of  the  body  are  formed  ;  but  the  vital  principle — the  m* 
vitce — exerts  its  influence  over,  and  controls  every  organ  ;  exe- 
cuting those  inexplicable  phenomena,  by  which  the  line  of 
separation  is  established  between  the  living  and  the  dead — be- 
tween the  organic  and  the  inorganic  world.  No  sooner  does 
life  cease  than  tlie  animal  frame  undergoes  a  succession  of 
chemical  changes ;  the  various  organs  are  decomposed,  and 
new  compounds  are  formed,  none  of  which  have  any  resemblance 
to  the  elements  which  compose  a  living  being. 

"  The  varied  and  endless  combinations  in  the  works  of 
Nature,"  a  learned  physiologist  has  justly  observed,  "all  of 
them  obviously  regulated  by  design,  imply  wisdom  and  power,  as 
much  superior  to  those  which  arc  indicated  in  the  works  of  art, 
as  the  unbounded  knowledge  of  Deity  surpasses  the  limited  in- 
telligence of  man. 


The  mode  in  which  many  of  these  combina- 
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tions  are  formed,  must,  from  their  minuteness,  for  ever  elude  ch.xxxvii. 
the  most  penetrating  eye  ;  and  from  their  intricacy,  or  from  ThiMntcuiar 
unknown  causes,  for  ever  bid  defiance  to  human  research."  ^heijimian 

The  cerebro-spinal  system  is  the  physical  apparatus  which  is  johnBarflay. 
employed  by  the  vital  principle,  to  execute  these  wonderful  The  vital 
phenomena  ;  for  which  purpose,  every  point  in  the  body  has  its  through  ti^  "^ 


nerves. 


corresponding  point  in  the  cerebro-spinal  system. 

These  vital  processes  are  executed,  or  they  are  each  under 
the  control  of  different  portions  of  the  cerebro-spinal  system  ; 
the  organs  of  organic  life  being  governed  by  those  of  the  gan- 
glionic system;  and  those  of  animal  life  by  nerves  emanating 
from  the  spinal  cord,  as  well  as  from  the  brain  itself.  Further, 
the  influence  of  different  '' neurotics,"  and  of  different  doses  of 
them,  upon  different  portions  of  the  nervous  system,  affords  a 
remarkable  illustration  of  that  law  of  the  economy  which  I 
have  already  pointed  out ;  and  still  more  forcibly  is  that  law 
illustrated  by  the  difference  in  the  effects  of  the  elementary  por- 
tions of  these  medicinal  substances  when  separately  administered. 
Thus  the  oil  of  tobacco  acts  upon  the  brain,  and  the  infusion  of 
tobaccOj  which  contains  nicotine^  stops  the  action  of  the  heart. 
Opiunij  in  its  crude  form,  acts  as  a  stimulus  over  the  whole 
nervous  system,  or  as  a  sedative  ;  but  morphine  acts  only  as  a 
soporific,  and  narcotine  causes  the  noxious  effects  which  are 
usually  attributed  to  opium.  The  same  remark  applies  to  what 
was  formerly  said  of  tea  and  coffee,  when  these  were  made  use  of 
before  or  after  being  deprived  of  certain  of  their  principles. 

Contemplating  these  vital  phenomena,  we  find,  that  in  some  increase  ami 
of  them  there  is  a  diminution,  and  in  others  an  increase,  of  the  ofTiIe  vua° 
vital  force ; — a  variety  of  causes  producing  these  differences  ;  ^'^^^^- 
some  manifesting  themselves  when  the  body  is  in  health  ;  and 
others  in  diseases. 

A  diminution  of  the  vital  power  is  exemplified  during  sleep  ; 
the  whole  nervous  system  then  being  in  a  state  of  inaction,  ex- 
cept that  portion  of  it  which  supplies  the  organs  of  organic  life. 
A  like  condition  of  the  nervous  system  often  appears  in  dis- 
eases with  which  we  are  familiar,  as  in  palsy  and  catalepsy. 

An  increase  in  the  vital  power  is  manifested  during  tlie  wak- 
ing state  as  well  as  in  diseases,  of  which  we  have  examples  in 
all  inflammatory  affections. 


nerviius 
bVsteiB  ; 
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ch.xxxvii.  These  variations  in  the  diminution  and  in  the  increase  of  the 
vital  power,  must  depend  on  the  physical  condition  of  the 
nervous  system  ;  as  we  have  observed,  that  either  the  whole  of 
that  system,  or  that  only  a  portion  of  it,  is  affected. 

During  sleep,  and  in  some  diseases,  this  change  in  the  vital 
power  is  caused  by  a  diminution  in  the  vigour  of  the  circulation, 
and  by  an  increase  in  the  proportion  of  the  venous  blood  in  the 
cerebro-spinal  system  ;  whilst  in  other  diseases  there  is  not  only 
an  increase  in  the  proportion  of  the  arterial  blood  in  the  nervous 
system,  but  there  is  also  a  change  in  its  structure. 

Influence  of        Thus  it  appears,  that  as  the  state  of  the  nervous  system  de- 

OU8  bill's"*  pends  on  the  state  of  the  sanguineous  system,  every  change  in 
the  vigour  of  the  circulation,  or  in  the  qualities  of  the  blood, 
must  modify  the  operations  of  the  nervous  system ;  in  the  same 
manner,  as  the  sanguineous  system  cannot  duly  execute  its  func- 
tions without  the  influence  of  the  nervous  system,  so  the  nervous 
system  cannot  perform  its  functions  without  a  due  supply  of 
blood.  The  brain  is  as  dependent  on  tlie  lieart,  as  the  heart  is 
on  the  brain. 

andofinecii-  The  vital  proccsscs,  whether  they  diminish  or  increase  vital 
energy,  are  greatly  under  the  influence  of  medicinal  substances. 
We  can  by  their  exhibition  produce  various  degrees  of  sleep  or 
of  wakefulness ;  and  we  can  also  diminish  or  increase  the  sensi- 
bility of  particular  portions  of  the  nervous  system. 

There  are  different  channels  by  which  these  medicinal  sub- 
stances may  be  employed  to  act  upon  the  nervous  system — the 
alimentary  canal,  the  lungs,  and  the  skin.  It  matters  not  whether 
camphor,  ammonia,  or  ether  be  received  into  the  stomach,  inhaled 
by  the  lungs,  or  absorbed  by  tlie  skin  ;  for  in  whichever  of 
these  modes  they  are  administered,  tlieir  effects  on  the  cerebro- 
spinal system  are  precisely  similar. 

Neurotics. 

Neurotics  form  a  very  important  class  of  medicinal  bodies,  and 
have  been  arranged  according  to  the  particular  portions  of  tlu^ 
cerebro-spinal  system  which  they  influence.  Hence  there  are 
those  which  assuage  pain,  or  the  narcotics;  those  which  pro- 
mote  sleep,   or  the  hypnotics  or  soporifics;   those  which   allay 


cines. 
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irregular  muscular  contractions,  or  the  antispasmodics;  those  ch.xxxvii. 
which  cause  excitement,  or  the  stimulants;  and  those  which  de- 
press  the  energy  of  the  nervous  system,  or  the  sedatives.  But 
the  practical  imperfection  of  this  classification  has  arisen  from 
the  same  neurotic  medicines  acting  either  as  hypnotics,  nar- 
cotics, anti-spasmodics,  or  sedatives  ;  these  different  effects  chiefly 
depending  upon  the  dose  of  the  medicine  which  has  been  ad- 
ministered. 

Of  these  different  effects  of  neurotics,  there  is  none  of  more  soporifics, 
general  application,  and  more  useful  than  that  which  proceeds  from 
sleep.  A  diminution  in  the  waste  of  the  body  is  as  essential  for 
its  preservation  as  a  due  supply  of  the  incretions,  so  that  sleep, 
respiration,  and  digestion,  may  be  considered  to  perform,  as  it 
were,  synonymous  functions. 

Not  only  do  most  animals  slee^  during  the  night,  but  the 
regularity  of  the  time  for  sleep  appears  to  be  as  essential  for  the 
enjoyment  of  health  as  regularity  in  taking  food. 

Those  who  are  accustomed  to  sleep  at  a  particular  hour, 
when  they  are  prevented  from  obeying  the  impulse,  are  seldom 
equally  refreshed  by  a  future  slumber.  Alluding  to  sleep,  the 
immortal  poet  has  truly  said, — 

"  Do  not  omit  the  heavy  oflfer  of  it, 
It  seldom  visits  sorrow  ;  when  it  doth, 
It  is  a  comforter."  Shakspere. 

The  greatest  benefit  of  sleep,  or  the  rest  of  the  mind,  seems  The  benefit 
to  be  derived  when  the  slumber  is  complete,   and  when  we  °  *  *^*^^' ' 
awake  at  such  a  moment  when  there  is  no  inclination  for  more 
sleep. 

However  essential  sleep  may  be  for  preventing  the  waste  of  Quantity 
the  body,  the  quantity  which  is  required  by  different  persons  is  necessary. 
very  considerable  ;  and,  if  the  usual  quantity  of  sleep  be  not 
daily  obtained,  we  generally  suffer,  more  or  less,  from  the  want 
of  it. 

On  the  other  hand,  "sleep,  continued  for  too  great  a  length  itshimfui 
of  time,  disposes  to  all  the  disorders  that  are  caused  by  slowness 
of  circulation ;    to    fatness,  drowsiness   and  cachexia ;    and   is 
highly  detrimental  to  the  memory."  iiaiier. 

Hurtful  effects  are  also  caused  by  imperfect  and  interrupted 
sleep.     This  is  precisely  what  is  observed  regarding  food — the 
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ch.xxxtii.  regularity  of  the   meals,   as  well  as  the   moderation  in  their 

quantity,  being  essential  for  perfect  digestion. 
Gratification       In  no  disorders  are  the  ffood  effects  of  sleep  more  strikinfii-ly 

derived  from  toti  •  />ii  i-         it         t 

soporitics.  exemplified  than  m  those  of  the  heart ;  and,  m  the  disorders 
of  this  organ,  the  moral  influence  of  sleep  is  the  more  remark- 
able, the  heart's  functions  being  so  much  under  the  influence  of 
the  mind.  Such,  indeed,  is  the  gratification  derived  from  the 
use  of  neurotics,  especially  that  of  opium,  tobacco,  and  alcohol, 
that  man,  in  his  most  uncivilized  state,  and  in  every  part  of  the 
globe,  possesses  some  narcotic,  in  which  he  indulges  in  prefer- 
ence to  all  other  sensual  gratification. 

Curative  ef-  Tlic  beneficial  effects  of  soporifics  are  not  only  to  diminish  the 
'^  ^^^^' waste  of  the  body  during  sleep,  but  they  are  also  the  means 
of  subjugating  disease.  In  this  respect,  sleep  and  syncope  are 
analogous  in  their  effects  upon  the  economy  ;  the  great  dimi- 
nution in  the  vigour  of  the  circulation  during  sleep  being,  as 
in  syncope,  the  means  of  subduing  or  of  checking  the  progress 
of  inordinate  vascular  action.  On  this  principle  I  would  ex- 
plain the  curative  effects  of  neurotics^  such  as  opium^  in  many 
diseases. 

Soporifics  Having  shown  that,  during  perfect  sleep,  it  is  requisite  tliat 

the  vigour  of  the  heart's  action  should  be  diminished,  it  may  be 
anticipated  that  watchfulness  will  frequently  be  a  necessary 
consequence  of  an  increased  circulation  ;  and,  therefore,  to  pro- 
mote sleep  in  those  afflicted  with  a  disordered  heart,  such  means 
should  be  adopted  as  may  be  best  calculated  to  tranquillize  the 
circulation.  This  observation,  however,  applies  chiefly  to  those 
who  have  a  disorder  of  the  systemic  heart,  and  to  those  in  whom 
sleep  is  prevented,  from  an  increase  in  the  proportion  of  the 
arterial  blood  in  the  brain  ;  whereas,  in  diseases  of  the  pulmonic 
heart  the  excess  of  venous  blood  in  the  head  causes  drowsiness, 
stupor,  and  coma. 

Having  formerly  explained  tlie  phenomena  by  wliich  sleep  is 
preceded,  accompanied,  and  succeeded,  we  are  now  prepared, 
not  only  to  give  a  satisfactory  explanation  of  the  various  reme- 
dial means  which  promote  sleep,  but  we  are  enabled  to  establish 
rules  for  employing  them,  in  those  who  are  suffering  from  a 
disordered  circuhition. 

H n'rs'' ''"'"         "^^^  means  by  which  wo  can   promote  slcoj)  are  both  moral 
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and  medicinal.     There  is  no  more  powerful  neurotic  than  the  ch.xxxvu. 
mind^  for  whether  it  be  over-excited  or  depressed,  its  influence  in 
causing  wakefulness  is  equally  remarkable. 

"  My  slumbers — if  I  slumber — are  not  sleep. 
But  a  continuance  of  enduring  thought 
Which  then  I  can  resist  not ;  in  my  heart 
There  is  a  vigil,  and  these  eyes  hut  close 
To  look  ivithin."  Byron. 

Those  who  are  much  occupied  in  worldly  pursuits  generally 
have  their  sleep  more  imperfect  than  those  who  are  engaged  in 
literary  or  scientific  investigations.  Nothing  contributes  more 
to  induce  sleep  than  occupying  the  mind  with  some  cheerful 
or  some  frivolous  recreation  before  retiring  to  rest.  On  this 
principle,  have  arisen  many  habits  for  promoting  sleep,  such  as 
reading  works  of  fiction,  those  unconnected  with  our  more  serious 
pursuits,  or  such  as  create  little  interest.  Monotonous  sounds, 
too,  as  the  humming  of  bees,  the  noise  of  a  waterfall,  and  the 
sound  of  "  sweet  music,"  all  contribute  to  produce  sleep. 

There  is,  however,  no  soporific  equal  to  mental  fatigue,  pro- 
vided always  that  it  has  not  been  carried  to  excess  ;  for  it  is  the 
same  with  the  mind  as  with  the  body,  any  great  mental  excite- 
ment causing  restlessness  and  preventing  sleep.  Wellington,  I 
have  been  told  by  an  eye-witness,  fell  into  a  profound  sleep  the 
moment  he  lay  down  upon  a  couch,  after  the  battle  of  Waterloo  ; 
and  even  before  he  could  undress  himself! 

Sleep  may  be  also  procured  by  the  exhibition  of  those  medi-  Soporiiic 
cines  which  diminish  the  action  of  the  heart.    Hypnotics^  accord- 
ing to  Hippocrates,  produce  sleep  "by  calming  or  by  giving  rest 
to  the  blood."     The  account  which  I  have  given  of  the  nature 
of  sleep  accords  with  this  opinion  of  the  father  of  medicine. 

Ophurcj  hyoscyamus^  belladonna^  aconite^  digitalis^  ammonia^ 
camphor^  hydrocyanic  acid^  and  chloroform,  are  all  in  their  turn 
employed  to  promote  sleep  by  their  influence  in  tranquillizing 
the  heart's  action. 

Besides  promoting  sleep,  neurotics  are  also  employed  in  dis- 
orders of  the  circulation,  for  their  narcotic,  for  their  anti-spas- 
modic, and  for  their  sedative  effects. 

Opium. — Of  that  class  of  medicinal  substances,  there  is  no  opium. 
one  which  has  so  long  and  so  justly  been  extolled  as  opium.    The 
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neurotic  effects  of  opium  are  employed  to  procure  sleep,  to  allay 
pain,  or  to  diminish  the  vigour  of  the  whole  nervous  system. 

As  a  soporific,  opium  has  been  universally  had  recourse  to  ; 
and  its  powers  of  tranquillizing  the  heart  has  made  opium  more 
frequently  administered  to  procure  sleep,  than  any  other  medi- 
cinal substance.  For  this  purpose  its  good  effects  are  generally 
produced  by  very  small  doses, — five  or  six  drops  of  laudanum, 
combined  with  the  acetate  or  carbonate  of  ammonia,  the  citrate 
of  potass,  or  some  laxative  infusion,  is  the  best  mode  of  exhibit- 
ing it. 

As  a  general  rule,  opium,  in  whatever  form  it  is  used,  should 
be  given  either  in  very  small  or  in  large  doses  ;  the  medium 
dose  often  deranging  the  system  generally ;  to  allay  an  irritable 
state  of  the  circulation  the  small  dose  recommended  as  a  soporific 
is  sufficient.  An  eminent  statesman,  besides  emphysema  of  his 
lungs,  had  an  atrophied  heart ;  the  benefit  he  obtained  from 
small  doses  of  opium  was  remarkable.  Alluding  to  his  suffer- 
ings, he  writes,  "  The  relief  is  quite  wondrous,  and  I  could  fall 
down  and  worship  my  opium  pill  like  a  Turk  !  What  is  new  to 
me,  indeed,  I  have  got  through  the  labours  of  my  toilet  with 
scarce  any  feeling  of  exertion,  and  I  am  altogether  stronger  and 
a  better  man  than  I  have  been  a  great  while." 

To  relieve  pain,  opium  should  be  given  in  full  doses,  and  freely 
administered.  "  In  the  use  of  laudanum  two  things  must  be 
carefully  observed.  When  once  we  begin  with  it  after  any  eva- 
cuation, it  must  be  given  in  a  sufficiently  large  dose,  and  re- 
peated often,  to  conquer  the  symptom  ;  remitting  only  such  a 
space  of  time  between  every  dose  as  may  be  sufficient  to  inform 
us  what  the  effect  of  the  last  hath  had  before  we  give  an- 
other." 

Opium  may  be  administered  with  great  advantage  in  disorders 
of  the  heart,  either  singly  or  combined.  Wlien  administered 
singly  I  know  of  no  form  preferable  to  the  common  crude  opium  ; 
for  it  is  with  this,  as  with  many  other  drugs,  that  when  purified^ 
and  the  medicinal  part  alone  preserved,  the  effects  are  often 
altogeth6r  changed.  Thus,  neither  morphine  nor  narcotine,  taken 
separately,  have  the  same  effects  as  crude  opium.  One  grain  of 
morphine  produces  no  more  effect  than  two  grains  of  opium  ;  and 
these  two  grains  of  opium  contain  only  one-sixteenth  part  of  a 
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grain  of  morphine.     This  observation  applies  to  other  neurotic  ch.xxxtii. 
medicines,  as  well  as  to  opium. 

The  influence  upon  the  animal  economy,  which  the  combina-  Parivs  phar- 

„       ,  IT  I  1  1-1  tnacoloffia. 

tions  01  elementary  bodies,  such  as  those  which  nature  has 
formed  in  the  vegetable  kingdom,  is  also  apparent  in  the  com- 
binations of  various  saline  substances  that  are  present  in  mineral 
waters  :  if  such  natural  waters  be  decomposed,  and  deprived  of 
any  of  their  component  parts,  however  minute  may  be  the 
quantity  of  them,  their  effects  are  often  completely  changed. 
In  the  common  epsom  salts  this  is  exemplified,  for,  if  the  muriate 
of  soda  from  which  they  derive  their  bitter  taste  be  taken  away, 
their  action  on  the  alimentary  canal  is  changed. 

Most  men  of  experience  agree,  that,  when  combined  with  Effects  of 
some  saline  medicine,  opium  seldom  causes  that  disturbance  in  bSe™  *'**™ 
the  system,  such  as  headache  and  mental  irritability,  which  are 
so  common  an  effect  of  opium  or  laudanum,  when  taken  singly. 
Hence  the  reputation  of  the  Dover's  powder,  and  of  the  modes 
of  combining  laudanum  with  the  citrate  of  potass,  the  sulphate 
of  magnesia,  or  with  ammonia  :  all  which  combinations  are  ex- 
tremely useful  when  administering  opium  in  disorders  of  the 
heart. 

Crude  opium,  combined  with  calomel^  is  another  formula, 
from  which  most  benefical  effects  are  derived  in  some  disorders 
of  the  heart,  especially  in  all  those  where  the  specific  effects  of 
mercury  upon  the  system  are  desirable  ;  such  as  in  its  inflamma- 
tory affections,  and  when  it  is  thought  advisable  to  give  opium 
in  sufficient  doses  to  alleviate  pain.  In  other  cases,  I  am  in  the 
practice  of  giving  only  the  few  first  doses  of  opium  combined 
with  calomel,  when  it  is  desirable  to  prevent  any  mercurial 
affection  of  the  system,  and  afterwards  giving  it  singly  or  com- 
bined with  the  antimonial  powder,  or  James's  powder.  The 
combination  of  opium  with  antimony  such  as  the  antimonial,  and 
more  especially  with  James's  powder,  is  a  most  useful  formula. 

Digitalis. — The  eftects  of  digitalis  on  the  circulation  are  so  Effecumf 
powerful,  that  it  has  been  called  the  ^'  opium  of  the  heart."    At    " 
the  same  time  the  influence  of  this  medicine  and  of  opium  on  the 
heart  is  quite  different ;  each  is  applicable  to  different  conditions 
of  the  central  organ  of  the   circulation.     In  all  inflammatory 
affections,  after  depletive   measures  have  been   employed,   the 
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ch.xxxvii.  irritable  state  of  the  heart  is  generally  relieved  by  opium  ;  but 
digitalis^  like  antimony,  has  so  decided  an  effect  in  diminishing 
the  heart's  action  far  below  the  natural  standard/  that  in  those 
maladies  where  its  vigour  is  already  much  diminished,  digitalis 
must  be  administered  with  great  caution  ;  its  effects  being  in 
such  cases  to  diminish  still  further  the  nervous  energy. 

The  hurtful  effects  of  digitalis  are  remarkable  in  all  cases  of 
atrophy  and  dilatation  of  the  walls  of  the  pulmonic  heart,  and 
where  there  is  a  great  prostration  of  strength  ;  and  also  in  those 
cases  where  the  aortic  valves  are  diseased,  and  the  blood  regur- 
gitates into  the  ventricle,  a  greater  rather  than  a  diminished  power 
will  be  necessary  for  the  ventricle  to  carry  on  the  circulation ; 
in  all  such  cases  digitalis  is  injurious.  But  in  those  diseases, 
where  the  action  of  the  heart  is  increased,  and  where  the  pro- 
priety of  diminishing  it  is  indicated,  then  digitalis  often  pro- 
duces the  best  effects  ;  the  subdued  action  of  the  heart  which 
follows  its  exhibition  diminishes  the  force  of  the  vital  stream  in 
the  thoracic  viscera. 

Besides  its  neurotic  powers,  digitalis,  taken  singly,  or  com- 
bined with  a  mercurial,  is  a  powerful  diuretic^  promoting  the 
action  of  the  absorbents,  and  increasing  the  secretion  of  urine  ; 
and  hence  its  utility  in  removing  effusions  in  the  pericardium. 

However  judicious  we  may  be  in  selecting  appropriate  cases 
of  affections  of  the  heart  for  its  exhibition,  yet  digitalis  is  one  of 
those  medicinal  substances,  the  action  of  which  is  very  uncertain. 
It  frequently  excites  nausea,  and  even  vomiting,  irritates  the 
raucous  membrane  of  the  alimentary  canal,  and,  in  place  of  di- 
minishing, it  increases  the  heart's  action.  It  is  also  one  of  those 
medicines  whose  effects  are  sometimes  curmdative,  such  as  col- 
chicum.  Examples  are  recorded  where  repeated  doses  of  these 
medicines  having  been  administered  without  any  sensible  influ- 
ence, until  so  large  a  quantity  had  been  ultimately  given,  that 
when  it  began  to  affect  the  system,  its  action  had  been  so  violent 
as  to  destroy  the  patient. 

All  the  good  effects  of  digitalis,  as  of  many  other  medicinal 
bodies,  is  usually  obtained  by  giving  it  in  small  doses,  these 
being  readily  absorbed  ;  whereas  a  larger  quantity  passes  through 

'  A  case  is  recorded  by  Barth  and  Roger,  in  which  the  pulse  was  reduced  to  twenty-five 
beats  in  a  minute  by  digitalis. 


FOR  THE  TREATMENT  OF  DISEASES  OF  THE  HEART,  433 

the  alimentary  canal,  and  produces  comparatively  little  effect.  Ch.xxxvii. 
Half  a  grain  of  the  powder,  five  drops  of  the  tincture,  or  half  an 
ounce  of  the  infusion  of  digitalis,  repeated  every  twelve,  eight, 
or  six  hours,  will  generally  be  found  sufficient  in  those  cases  of 
disordered  circulation  where  its  exhibition  is  appropriate.  When 
there  is  an  effusion  in  the  pericardium,  then  a  small  dose  of  the 
powder,  combined  with  one  or  two  grains  of  the  common  mercu- 
rial pill,  and  one  of  the  squill  pill,  frequently  repeated,  and  con- 
tinued for  some  time,  acts  in  many  cases  as  a  most  powerful 
absorbent  and  diuretic.  Digitalis  may  also  be  absorbed  by  the 
skin,  and,  where  its  exhibition  is  required,  it  has  been  recom- 
mended to  apply  a  few  grains  of  the  powder  upon  a  newly  blis- 
tered surface.  BouUeaud. 

Belladonna. — The  influence  of  belladonna  on  the  nerves  of  Effects  of 

.  belladonna. 

the  ins,  as  well  as  upon  other  portions  of  the  nervous  system, 
affords  a  remarkable  illustration  of  that  great  therapeutic  law 
which  I  have  mentioned,  that  the  effects  of  medicinal  mole- 
cules are  confined  to  particular  portions  of  the  cerebro-spinal 
system.  On  the  action  of  the  heart  the  influende  of  belladonna 
is  likewise  very  powerful ;  and  although  it  has  not  been  so  much 
employed  as  some  other  neurotics  in  the  treatment  of  diseases  of 
the  circulation,  yet  there  are  cases  wherein  its  beneficial  influ- 
ence has  been  most  decided. 

"  A  young  lady,  after  a  severe  mental  affliction,  had  a  violent  Case  commu- 
affection  of  the  heart,  the  peculiar  features  of  which  were  Mr.  oien. 
paroxysms  of  syncope  accompanied  with  convulsions ;  after  a 
variety  of  remedies  had  been  tried  in  vain,  she  experienced  a 
most  extraordinary  relief  from  the  external  application  of  bella- 
donna. When  the  extract  in  solution  was  applied  to  the  nape 
of  the  neck,  it  mitigated  the  symptoms  almost  immediately  :  she 
ultimately  became  so  expert  in  using  it,  that  she  knew  the  pre- 
cise quantity  to  apply ;  and  whenever  the  requisite  influence  of 
the  medicine  was  produced,  being  unable  to  speak,  she  made  a 
sign  with  her  finger  to  her  attendant  to  discontinue  the  applica- 
tion. In  this  way  she  continued  to  suffer  several  years,  and 
always  received  the  same  relief  from  the  belladonna." 

Hyoscyamus. — Like  other  neurotics,  hyoscyamus  influences 
some  particular  portions  of  the  cerebro-spinal  system,  and  in  the 
same  manner  as  belladonna  makes  its  impression  upon  the  iris. 

2  E 
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Ch.xxxvii.  Hyoscyamus,  when  given  in  certain  doses,  sometimes  disturbs 
tlie  functions  of  the  retina^  causing  various  imperfections  in 
vision. 

The  influence  of  hyoscyamus  upon  the  nervous  system  has 
been  considered  analogous  to  that  of  opium^  and  superior  to 
opium  by  seldom  causing  headache,  and  in  not  confining  the 
bowels.  But  in  disturbances  of  the  heart,  hyoscyamus  has  never 
appeared  to  me  to  possess  the  advantages  of  opium ;  nor  has  it,  as 
far  as  I  have  been  able  to  perceive,  a  specific  effect  on  the  car- 
diac nerves  to  recommend  its  use  in  any  particular  disorders  of 
the  heart. 

Effects  of  Tobacco. — Amongst   neurotic  plants,    besides  opium,    bella- 

donna, and  hyoscyamus,  there  are  others,  as  tobacco^  colchicum, 
aconite,  lettuce,  and  the  nux  vomica,  which  are  composed  of 
several  different  elements  :  each  of  which,  when  employed  separ- 

Brodie,  Phil,  atcly,  acts  upou  a  different  portion  of  the  nervous  system.    This 

Trans.  -^^^  j^g^j^  distinctly  ascertained  with  regard  to  tobacco,  one  of 

its  ingredients,  the  nicotine,  acting  upon  the  nervous  system, 
and  another,  its  essential  oil,  acting  upon  the  heart ;  and  thus 
it  can  be  satisfactorily  explained  how  those  who  chew  tobacco 
have  their  nervous  system  influenced  by  it,  the  saliva  becoming 
impregnated  with  the  nicotine ;  and  how  those  who  smoke  have 

^  .     the  heart  disturbed  from  the  essential  oil  which  is  evolved  in  the 

Thompson's 

Mat.  Med.       combustiou. 

How  far  the  powerful  impression,  which  the  essential  oil  of 
tobacco  makes  upon  the  heart,  may  be  employed  to  alleviate  any 
of  its  diseases,  I  have  had  no  opportunity  of  ascertaining. 

These  effects  of  some  neurotics  illustrate,  what  seems  to  be 
another  important  therapeutic  law,  to  which  I  formerly  alluded, 
that  medicinal  substances  not  only  act  upon  particular  systems 
of  the  animal  economy,  and  that  different  effects  are  produced 
by  different  doses  of  them,  but  that  some  medicines  contain 
several  distinct  elements,  each  of  which  acts  upon  separate  sys- 
tems and  portions  of  a  system.  The  practical  lesson  which  this 
law  gives  is,  that  we  should  employ  the  elements  of  such  medi- 
cines either  separately  or  combined,  according  to  the  particular 
system  of  the  economy  upon  whicli  their  remedial  properties  are 
required. 

There  may  be  observed  also  another  striking  analogy,  in  ad- 
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dition  to  that  formerly  mentioned,  of  the  action  of  medicinal  ch.xxxvii. 
bodies  upon  the  economy  to  the  phenomena  of  disease.  For,  as 
diseases  commence  in  one  system,  or  in  one  tissue  of  an  organ, 
and  extend,  according  to  their  violence  and  duration,  to  other 
systems  and  to  other  tissues,  so  it  is  with  medicines, — they  make 
their  impression  successively  upon  one  system  after  another,  or 
upon  one  tissue  of  an  organ  after  another,  according  to  the  dose 
in  which  they  have  been  administered. 

Colchicum. — Besides  the  action  of  colchicum  on  the  nervous  Effects  of 
system  and  its  influence  upon  the  heart,  it  has  also  a  powerful  ^^  °  '^""^' 
effect  on  the  mucous  coat  of  the  alimentary  canal,  on  the  skin, 
and  on  the  kidneys  ;  so  that  when  it  is  employed  in  the  treat- 
ment of  diseases  of  the  heart,  whether  singly  or  combined,  it 
acts  not  only  as  a  neurotic^  but  it  increases  the  mucous  secre- 
tions of  the  intestines,  the  excreticm  of  urine,  and  the  cutane- 
ous perspiration.  These  varied  effects  of  colchicum  explain  the 
benefit,  which  is  derived  from  its  administration  in  some  of  those 
cases  of  disordered  circulation,  in  which  the  digestive  apparatus, 
and  the  vital  fluid  itself  are  variously  deranged  ;  as  in  gout  and 
rheumatism  ;  in  both  which  diseases  the  action  of  the  heart  is 
generally  much  disturbed. 

In  the  maladies  where  colchicum  is  to  be  employed,  either 
in  the  form  of  wine,  of  tincture,  of  an  extract,  of  the  acetate,  or 
of  the  powdered  root,  its  effects  are  greatly  modified,  and  more 
beneficial  results  obtained,  when  these  preparations  are  combined 
with  magnesia,  or  with  a  neutral  salt,  as  the  sulphate  of  mag- 
nesia, the  acetate  of  ammonia,  or  the  citrate  of  potass. 

From  five  to  ten  drops  of  the  colchicum  wine,  given  with  scudamore, 
three  drachms  of  the  sulphate,  and  half  a  drachm  of  the  carbonate  rheumaUsm. 
of  magnesia  dissolved  in  a  bitter  infusion  or  in  peppermint 
water,  is  a  most  excellent  formula.  In  the  small  doses  it  has 
usually  a  very  decided  effect,  and  answers  most  purposes  for 
which  colchicum  may  be  required  in  the  treatment  of  diseases 
of  the  heart.  Large  doses  of  this  medicine,  and  doses  frequently 
repeated,  are  often  very  injurious  ;  their  evil  effects  in  ^owiseem 
to  be  produced  by  the  derangement  which  they  create  in  the 
circulation,  as  well  as  in  the  organs  of  excretion. 

Strychnia. — Besides  those  vegetable  neurotics  that  have  been  Effects  of 
mentioned,  I  may  allude  to  the  influence  of  the  nux  vomica^  as  ^^^^^  "'^" 
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ch.xxxvii.  this  violent  medicine  acts,  not  only  upon  the  nervous  system  in 
a  very  peculiar  manner,  but  likewise  on  the  organs  of  circula- 
tion. The  powerful  action  of  strychnia  on  the  motor  column  of 
the  spinal  cord,  is  a  remarkable  illustration  of  the  effects  of 
particular  medicinal  bodies  on  particular  portions  of  the  cerebro- 
spinal system.  In  the  same  manner  as  we  have  diseases  of  par- 
ticular portions  of  that  system,  so  we  have  medicinal  substances 
to  remedy  them  :  of  this,  the  curative  effects  of  strychnia  in  the 
paraplegia  caused  by  lead  is  a  striking  example.  Of  any  cura- 
tive virtues  which  strychnia  may  possess  in  diseases  of  the 
heart,  I  have  no  experience  ;  but  it  is  by  no  means  improbable, 
that  from  the  extensive  manner  in  which  it  was  employed  by 
the  earlier  physicians  in  the  treatment  of  insanity,  epilepsy,  and 
other  nervous  diseases,  its  reputation  arose  from  its  action  upon 
the  heart. 

Camphor. — There  is  no  more  valuable  neurotic  medicine 
employed  in  the  treatment  of  some  disturbances  of  the  heart 
than  camphor.  When  received  into  the  stomach,  it  causes  an 
immediate  impression  upon  the  gastric  nerves,  which  afterwards 
extends  over  the  whole  nervous  system.  The  power  which 
camphor  possesses  in  tranquillizing  inordinate  actions  of  the 
heart  has  led  to  its  being  employed  as  a  soporific.  In  nervous 
palpitation,  and  in  that  irritable  state  of  the  heart  which  so  often 
succeeds  depletion,  camphor  may  be  had  recourse  to  as  a  power- 
ful antispasmodic.  Combined  with  opium,  ammonia,  or  valerian, 
camphor  is  a  useful  adjunct  in  those  cases  where  the  use  of 
these  medicines  is  indicated. 

Ammonia. — Besides  the  impression  which  the  carbonate  of 
ammonia  makes  upon  the  gastric  nerves,  and  which  is  after- 
wards communicated  to  the  nervous  centre  immediately  after 
it  has  been  received  into  the  stomach,  it  has  a  very  decided 
influence  also  upon  the  heart,  and  it  is  perhaps  the  most  power- 
ful medicinal  body  that  we  possess  for  restoring  the  action  of 
the  heart  when  it  has  become  feeble. 

Ether  is  also  a  powerful  neurotic,  and  its  effects  as  an  ancesthe- 
tic  agent  have  brought  it  into  much  repute ;  for  although  its 
influence  on  the  organs  of  circulation,  as  well  as  on  the  nervous 
system,  has  long  been  established,  yet  its  great  virtue  of  de- 
stroying  the  sensibility  of  the    sensory  column  of  the  spinal 
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cord,  and  the  practical  application  of  that  quality  to  allay  pain,  ch.xxxvii. 
has  only  been  of  late  years  appreciated.    Besides  its  extraordi- 
nary  narcotic  powers,   ether  is  a  powerful  antispasmodic  and 
sedative^  and,  as  such,  is  a  valuable  remedy  in  some  disorders 
of  the  heart. 

Chloroform. — The  effects  of  chloroform  on  the  nervous  system  Eflfects  of 
are  very  similar  to  those  of  ether,  not  only  in  destroying  the 
sensibility  of  the  sensory  column  of  the  spinal  cord,  but  in 
acting  as  a  soporific  by  its  influence  in  tranquillizing  the  heart. 
For  this  purpose  eight  or  ten  drops  of  chloroform,  rubbed  to- 
gether with  two  drachms  of  the  mucilage  of  gum-arabic,  to 
prevent  its  evaporation,  is  a  sufficient  dose  to  promote  sleep. 
Like  other  powerful  medicines  of  the  same  class,  great  caution 
is  requisite  in  its  administration,  when  there  is  any  change  in 
the  heart's  structure.  In  the  fatal  cases  which  are  recorded, 
where  it  had  been  resorted  to  in  order  to  allay  the  pain  of  an 
operation,  death  was  occasioned  by  the  interruption  which  the 
chloroform  had  caused  in  the  circulation  of  the  blood  within  the 
heart,  whose  functions  and  structure  had  been  previously 
changed. 

Alcohol. — The  effects  of  alcohol  in' restoring:  the  heart's  action,  Eifectsof 

1      •  o        P  .  •  -I  •   1    alcohol. 

during  a  fit  of  syncope,  and  the  instantaneous  impression  which 
it  makes,  whenever  it  enters  the  stomach,  is  a  proof  of  its  power 
upon  the  cardiac  nerves  ;  its  influence  is  even  prolonged  after 
it  is  absorbed  and  conveyed  into  the  blood. 

Hydrocyanic  acid. — This  acid  is  remarkable  for  its  effects  in  Effects  of 
diminishing  the  sensibility  of  the  nervous  system,  without  de-  p'"'^^^'^  ^*^^  • 
stroying  the  circulation  ;  for  when  life  is  instantaneously  and 
completely  extinguished  by  this  acid,  the  heart  has  been  seen 

palpitating.  Magendie. 

Hydrocyanic  acid  is  universally  acknowledged  to  be  one  of 
those  neurotics^  which,  however  violent  may  be  its  effect  when 
given  even  in  a  small  quantity,  may  with  proper  caution  be 
usefully  administered.  From  two  to  five  drops  of  the  dibited 
acid  (Scheele's)  is  a  powerful  remedy  in  some  disorders  of  the 
heart. 

As  a  soporific^  it  may  be  often  given  advantageously  to  those 
persons  whose  heart  is  irritable,  and  its  beatings  so  violent  as  to 
be  felt  when  in  bed. 
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Ch.xxxvii.  There  are  other  disorders  of  the  circulation,  where  this  acid 
Granriiie's  acts  as  an  antispasmodic.  In  coughs  and  embarrassments 
PrussicAcid.  '^^  rcspiratiou  where  it  has  been  found  beneficial,  the  good 
effects  have,  in  all  probability,  chiefly  arisen  from  its  influence 
on  the  circulation,  which  in  such  cases  had  been  deranged. 
Concluding         jj^  coucludins:  thcsc  therapeutic  observations,  I  may  briefly 

remarks.  °  ... 

remark  that,  although  all  the  neurotic  medicinal  substances  pro- 
duce effects  on  the  animal  economy  in  many  respects  analogous, 
yet  in  others  their  influence  materially  differs  ;  and  it  is  only  by 
experience  that  we  can  learn   how,  and  under  what   circum- 
stances, each  should  be  employed  as  a  remedial  agent  in  the 
maladies  of  the  heart. 
DiflFerences         I  may  also  here  observe,  that  no  line  of  demarcation  can  be 
andiScu^  distinctly  drawn  between  alimentary  and  medicinal  substances  : 
siuces"         such  a  division  must  be  considered  as  merely  arbitrary.     The 
same  instinct  which  guides  animals  in  the  selection  of  their  food, 
also  impels  them  to  eat  substances  which  we  denominate  medi- 
cinal.    We   consider  the   "  bitter  extractive,"  the  muriate  of 
soda,  and  acid  vegetables,  to  have  medicinal   properties  ;  and 
yet  animals  partake  of  them,  at  times,  along  with,  or  as  part  of 
their  aliment,  so  that  what  is  poison  to  one  race  is  the  food 
of  another. 
The  tissues         Chemical  science  having  revealed  that  the  elements  of  the 

composed  "f  .        ,  ,  .        ,  n         t       p  i   •       i  it  i       •  i 

the  Clements  animal  kingdom  are  all  to  be  lound  in  the  vegetable  and  mineral 
*  kingdom  ;  and  having  also  shown,  that  particular  substances 
contain  the  same  elements  as  particular  animal  compounds,  is  it 
not  therefore  probable,  that  the  substances  used  as  medicines 
produce  special  effects  upon  particular  organs,  and  that,  when 
conveyed  into  the  system,  they  assimilate  and  combine  each  with 
some  particular  animal  tissue?  This  inquiry  opens  a  most  in- 
teresting field  of  research  ;  and  its  success  will  assist  the  patho- 
logist in  selecting  the  medicinal  agent  which  he  should  employ 
according  to  the  tissue  which  is  diseased. 

To  me  this  appears  to  be  a  legitimate  induction  from  what  is 
already  known  of  the  formation  of  animal  substances.  It  is 
perfectly  well  understood,  in  feeding  animals,  that  different 
kinds  of  food  are  employed  according  as  it  is  desirable  to  accu- 
mulate/«^  or  muscle.  Cattle  are  fattened  by  feeding  them  upon 
those  vegetables  that  contain  the  largest  proportion  of  starch 
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and  sugar  ;  whereas  the  muscles  of  the  horse  are  increased  by  Oh.xxxyii. 
feeding  him  upon  such  grains  as  oats,  which  contain  the  largest 
proportions  of  the  phosphate  of  lime.  It  is  the  starch  and  the 
sugar  that  contain  the  elements  of  fat,  and  the  phosphate  of 
lime  is  the  essential  ingredient  of  muscle.  Eecent  chemical  in- 
vestigations have  shown  that  opium  contains  elements  which  are 
identical  with  the  cerebral  pulp.  These  observations  accord  Liebig. 
with  what  I  formerly  noticed,  when  alluding  to  the  mutual  de- 
pendence which  animals  and  vegetables  have  upon  each  other  ; 
animals  living  upon  vegetables,  and  the  excrementitious  matter 
of  animals  becoming  the  food  of  plants. 

Dermatics. — The  cutaneous  nerves  are  a  most  important  chan- 
nel for  the  administration  of  neurotics  ;  for  besides  the  applica- 
tion of  medicinal  substances  upon  the  surface  of  the  skin,  there 
are  remedial  means  of  a  physical  character,  which  can  be  em- 
ployed to  influence  the  cerebro-spinal  system  by  their  operation 
on  the  cutaneous  nerves. 

All  the  medicinal  bodies  which  act  upon  the  nervous  system, 
when  received  into  the  stomach,  produce  analogous  effects  when 
they  are  applied  to  the  cutaneous  surface.  In  the  treatment  of 
the  diseases  of  the  heart,  much  benefit  is  often  obtained  by  ap- 
plying remedies  on  the  cardiac  region  in  the  form  of  plasters 
and  in  embrocations;  for,  in  addition  to  their  local  effects,  it 
happens,  not  unfrequently,  that  the  medicine  which  deranges 
the  digestive  organs,  when  received  into  the  stomach,  produces 
the  best  effects,  when  applied  on  the  integuments  of  the  chest. 

The  physical  remedies  which  act  upon  the  cutaneous  nerves 
are  friction,  percussion,  titillation,  electricity,  and  acupunctura- 
tion. 

Friction  and  Percussion. 

The  influence  of  friction  and  percussion  on  the  cutaneous  Effects  of 
nerves  in  exciting  the  circulation  is  well  known  ;  and  are  valu- 
able remedies  in  those  persons  whose  capillary  circulation  is  lan- 
guid :  we  may  observe  their  curative  influence  in  many  neuralgic 
diseases,  and  especially  in  some  kinds  of  rheumatism.  "  When 
Captain  Cook  arrived  at  one  of  the  Friendly  Islands,  he  was 
seized  with  rheumatism,  which  was  attended  with  acute  pain  ; 


440 


OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED 


Effects  of 
titillation. 


Effects  of 
galvanism 


Case  com- 
municated 
by  Mr. 
Faxon. 


Ce.xxxvii.  but  he  was  soon  relieved  by  gentle  friction,  a  treatment  which 
the  islanders  usually  employed." 

Titillation. — Still  more  powerful  is  the  influence  of  titillation 
in  producing  changes  in  the  circulation.  When  carried  beyond 
a  pleasurable  sensation,  it  causes  laughter  ;  a  convulsive  move- 
ment which  marks  a  change  in  the  condition  of  the  heart,  and 
which  may  become  so  violent,  as  not  only  to  cause  pain  in  the 
cardiac  region,  more  or  less  severe,  but  also  to  bring  on  a  com- 
plete convulsive  paroxysm.  How  far  titillation  might  be  em- 
ployed for  the  treatment  of  disorders  of  the  heart,  I  am  unable 
to  say  ;  though  it  seems  extremely  probable,  that  it  may  be  a 
means  of  remedying  some  derangements  in  the  circulation. 

Electricity/. — The  cutaneous  nerves  are  a  channel  for  the  em- 
ployment of  electricity  as  a  curative  means  in  some  disorders  of 
the  heart ;  the  magnet  has  also  been  strongly  recommended  by 
Laennec  for  the  treatment  of  its  neuralgic  affections. 

"  A  young  lady,  who  had  been  eagerly  employed  for  several 
weeks  with  a  difficult  musical  composition,  was  suddenly  seized 
with  what  appeared  to  be  a  fit  of  common  hysteria,  but  which 
terminated  in  a  total  loss  of  consciousness.  Having  submitted 
to  many  different  kinds  of  treatment  for  upwards  of  ten  months, 
her  case  was  considered  hopeless.  She  at  this  time  had  the  ap- 
pearance of  a  breathing  statue  rather  than  a  living  being, — tall 
and  delicately  formed,  the  eyes  closed,  the  extremities  cold,  the 
pulse  slow  and  moderately  full,  respiration  natural,  the  muscles 
rigid  ;  the  extremities  would  remain  for  a  considerable  time  in 
whatever  position  they  were  placed.  She  ate  and  drank  with 
an  apparent  appetite,  but  without  opening  her  eye-lids.  She 
had  occasionally  an  involuntary  discharge  of  urine  and  faeces. 
The  pupils  were  always  permanently  dilated,  and  not  influenced 
by  the  strong  light.  She  bore  pricking  with  a  needle  and 
pinching  witliout  giving  any  evidence  of  suffering  pain  ;  and  in 
no  instance  was  there  any  appearance  of  her  suffering,  except 
when  she  was  submitting  to  a  course  of  electricity  which  was  at 
this  period  of  her  illness  resorted  to  as  a  forlorn  hope.  She  had 
been  eleven  months  in  this  extraordinary  state  when  I  commenced 
the  electric  treatment,  causing  a  current  to  pass  along  the  spine 
from  the  occiput  to  the  sacrum,  then  along  the  extremities,  and 
lastly  through  the  brain.      During  the  first  fortnight  of  the 
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treatment  there  appeared  but  little  change,  excepting  a  restless-  ch.xxxvii. 
ness  not  observed  before.  The  use  of  the  magneto-electrical 
machine  was  discontinued  from  the  evident  pain  it  produced.  I 
then  employed  only  frictional  electricity,  and  after  twenty-five 
applications  of  it  her  family  were  astonished,  hearing  her  say  in 
a  most  doleful  tone,  that  she  was  better.  From  this  moment, 
after  nearly  twelve  months'  silence,  she  progressively  recovered 
by  the  electrical  treatment." 

Acupuncturation  is  another  remedial  measure,  which  has  un- 
doubtedly a  great  influence  upon  the  nervous  system,  and  has 
also  a  decided  effect  in  relieving  some  neuralgic  diseases  ;  but 
how  far  the  effect  of  this  operation  on  the  cerebro-spinal  system 
may  prove  beneficial  in  diseases  of  the  heart,  by  its  influence 
upon  the  cardiac  nerves,  I  have  had  no  experience  to  enable  me 
to  form  an  opinion. 

Derivatives, 

Having  endeavoured  to  give  a  general  view  of  those  medi- 
cinal substances  which  influence  the  excrementitious  and  incre- 
mentitious  processes,  and  also  the  nervous  system,  and  of  their 
curative  effects  in  the  diseases  of  the  heart,  there  yet  remains 
another  class  of  remedies  that  here  merits  consideration — deri- 
vatives. 

One  of  the  most  constant  effects  of  a  disordered  circulation  is  The  meta- 
an  irregularity  in  the  supply  of  the  vital  fluid  to  the  different  diseases. 
parts  of  the  body  ;  in  some  organs  the  natural  quantity  being 
increased,  and  in  others  diminished  in  a  corresponding  degree. 
The  important  physiological  fact,  that,  for  the  due  performance 
of  the  various  functions,  changes  in  the  supply  of  blood  to  the 
different  organs  are  constantly  taking  place,  according  as  more 
or  less  blood  may  be  required  for  performing  their  functions,  and 
the  beautiful  contrivances  employed  for  thus  regulating  the  cir- 
culation, have  been  fully  pointed  out.  But  in  disease,  and  when 
changes  in  the  supply  of  blood  have  no  longer  a  salutary  influ- 
ence on  the  various  organs,  it  then  becomes  an  important  the- 
rapeutic point  to  determine  when  to  apply  such  remedies  as 
will  assist  in  regulating  the  quantity  of  blood  to  the  different 
organs. 
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Ch.xxxvii.  The  translation  or  metastasis  of  disease  affords  another  ex- 
ample of  a  curative  process  employed  by  the  animal  economy, 
which  we  have  the  means  of  imitating,  and  by  which  we  can 
remedy  the  pernicious  effects  of  a  disease,  by  removing  it  from 
a  vital  to  a  less  important  organ.  This  remarkable  pathological 
phenomenon  has  ever  been  considered  as  a  valuable  curative 
indication  :  for  whenever  nature  translates  a  disease  from  a  vital 
to  a  less  important  part  of  the  body,  it  seems  to  be  one  of  those 
beneficent  laws  of  the  economy  which  we  should  always  en- 
deavour to  imitate. 

In  arthritic  and  rheumatic  affections  of  the  heart,  it  often 
happens  that  this  process  is  resorted  to  by  the  economy  ;  the 
symptoms  being,  in  many  instances,  immediately  alleviated  by 
the  arthritic  or  rheumatic  inflammation  suddenly  affecting  one  or 
more  of  the  joints  of  the  extremities.  In  like  manner,  eruptive 
diseases  and  abscesses  make  their  appearance  in  many  instances 
in  order  to  relieve  internal  diseases. 

We  observe  the  same  pathological  phenomena,  when  the  body 
has  received  a  wound  or  injury,  the  injured  part  soon  partici- 
pates in  the  particular  condition  of  the  system,  at  the  time  when 
the  injury  was  received.  The  cautious  surgeon  takes  advantage 
of  this  in  recommending  operations,  always  avoiding  them  when 
there  is  any  tendency  to  a  paroxysm  oi  gout,  and  when  they  be- 
come urgent  making  use  of  sinapisms  and  blisters  on  distant 
parts,  in  order,  by  the  counter-irritation  which  these  create,  to 
prevent  the  gout  from  being  translated  to  the  wounded  part.  It 
was  from  a  want  of  this  precaution  that  George  the  Fourth's 
life  was  in  jeopardy ;  a  tumour  having  been  removed  from  the 
scalp  whilst  he  was  suffering  from  gouty  inflammation  of  the 
knee.  The  gouty  inflammation  was  translated  from  the  left  knee 
to  the  integuments  of  the  head  a  few  hours  after  the  operation ; 
serious  apprehensions  were  entertained  of  the  result,  until, 
after  a  few  hours,  the  knee  fortunately  became  inflamed,  and  at 
the  same  time  the  arthritic  inflammation  completely  disappeared 
from  the  head. 

Derivatives  are  a  valuable  class  of  remedies  in  the  treatment 
of  diseases  of  the  heart ;  and,  as  I  shall  point  out  in  a  subse- 
quent part  of  this  work,  that  the  inflammatory  affections  of  the 
heart  are  almost  universally  of  a  gouty  or  rheumatic  character, 
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we  are  enabled  by  derivatives  to  translate  such  maladies  from  caxxxvii. 
the  heart  to  less  important  parts. 

This  curative  process  performed  by  derivatives  may  be  accom- 
plished by  remedies  applied,  either  to  the  cutaneous  surface,  or  to 
its  subjacent  cellular  tissue.  By  the  application  of  rubefacients 
on  the  extremities,  such  as  mustard,  turpentine,  or  cantharides, 
we  increase  the  action  of  the  cutaneous  capillaries,  and  we  en- 
deavour to  imitate  nature's  curative  efforts  by  vesication^  pustu- 
lation,  and  by  creating  inflammation  and  suppuration  in  the 
subcutaneous  cellular  tissue  by  setons  and  issues  ;  and  also  by 
the  cautery  and  moxa ;  remedies  which  were  all  familiar  to 
Hippocrates. 

Besides  the  observations  that  have  been  made  on  the  different  EflFectsof 
manners  in  which  medicinal  substances  act  upon  the  body,  I  SomXnti- 
may  briefly  mention  another  mode  by  which  some  dermatic  '^"^'^^' 
medicines  appear  to  produce  their  peculiar  effects.  I  allude  to 
that  action  of  medicines  which  is  produced  by  the  continuity  of 
organs  ;  for  the  medicine  which  is  applied  to  one  part  of  the 
body  does  not  always  limit  its  action  to  that  superficies  which  it 
covers,  but  extends  its  influence  to  the  tissues  underneath,  and 
likewise  to  organs  deeply  situated.  These  effects  are  produced 
by  a  common  poultice,  when  it  is  applied  to  the  integument 
covering  a  diseased  liver  or  kidney ;  hence  the  effects,  from  con- 
tiguity, of  warm  drinks  on  diseased  lungs  when  passing  down 
the  sesophagus  or  entering  the  stomach ;  and  likewise  from  the 
use  of  cutaneous  remedies  when  applied  to  the  cardiac  region  in 
disorders  of  the  heart.  Now  this  radiating  effect  of  a  medicine 
bears  a  striking  analogy  to  the  radiation  of  diseases, — a  disease 
which  commences  in  a  small  lymphatic  gland  involves  during 
its  progress,  sooner  or  later,  the  contiguous  cellular  and  cutane-  BarWer, 

. .  Mat.  Mid. 

ous  tissues. 

Recapitulation. 

Having  concluded  these  general  observations  on  the  remedies 
employed  for  the  treatment  of  diseases  of  the  heart,  it  may  be 
expedient  to  recapitulate  briefly  the  chief  points  that  have  been 
discussed. 

\st^  I  have  endeavoured  to  show  that  Nature  is  possessed  of 
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ch.xxxvil  powers,  not  only  to  regulate  and  preserve,  but  likewise  to 
restore  disturbances  in  the  circulation. 

2dly^  That  these  powers  consist  of  certain  instinctive  pro- 
cesses performed  by  the  animal  economy. 

3JZ^,  That  we  possess  artificial  means,  by  which  we  can 
imitate  some  of  these  instinctive  processes. 

^ihly^  That  these  instinctive  processes  ought  to  be  considered 
legitimate  guides  to  direct  us  in  the  treatment  of  diseases. 

hthly^  That  these  processes  are  either  mechanical  or  chemical^ 
and  are  under  the  immediate  influence  and  control  of  the  vital 
principle. 

^ihly^  That  the  mechanico -vital  processes  consist  in  muscular 
movements,  by  which  the  quantity  of  blood,  in  the  cavities  of 
the  heart,  can  be  either  increased  or  diminished. 

Ithly^  That  the  chemico-vital  processes  are  those  processes  by 
which  the  incrementitious  products  are  separated  from  the  food 
and  air,  and  are  conveyed  to  and  mixed  with  the  blood ;  and 
also  those  processes  by  which  the  excrementitious  products  are 
separated  and  discharged  from  the  body. 

%thly^  That  the  same  organs  perform  both  the  functions  of 
incretion  and  excretion. 

^thly^  That  when  one  of  these  organs  is  unable  to  perform  its 
specific  function,  that  function  can  be  executed  by  one  or  more 
of  the  other  organs. 

lOthly,  That  there  are  medicinal  substances  which  have  an 
influence  upon  one  particular  organ,  or  upon  one  tissue  of  an 
organ. 

llthly.  That  by  whatever  channel  medicinal  substances  are 
conveyed  into  the  blood,  their  effects  upon  a  particular  organ  or 
system  are  always  the  same. 

12thly,  That  some  medicinal  substances  are  composed  of 
several  distinct  principles,  each  of  which  acts  upon  particular 
organs  or  systems. 

ISthly^  That  there  are  effects  produced  by  some  medicinal 
substances  which  have  a  strict  analogy  to  the  phenomena  of 
disease;  many  diseases,  like  medicinal  substances,  affecting  only 
one  organ,  or  one  tissue  of  an  organ,  and  afterwards  extending  to 
other  tissues  and  to  other  organs. 

14ithlyy  That  the  diflcrcnt  tissues  which  form  the  animal  fabric 
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are  composed  of  different  elements  ;  and  that  eacli  of  these  ele-  ch.xxxvii. 
ments  is  contained  in  the  different  kinds  of  food,  as  well  as  in 
certain  medicinal  substances. 

Ibthly^  That  the  substances  received  into  the  stomach  and 
lungs  yield,  not  only  elements,  which  are  required  for  the  forma- 
tion and  reparation  of  the  different  tissues,  but  also  principles 
Tvhich  regulate  and  restore  the  animal  functions. 

16thli/j  That  the  vital  processes  are  essentially  different  from 
the  mechanico-vital  and  the  chemico-vital  processes. 

nthly^  That  in  the  vital  processes  no  decomposition  nor  any 
new  combination  is  formed. 

iSthly,  That  these  processes  are  executed  by  the  vital  power, 
through  the  medium  of  the  nervous  system. 

ldthli/j  That  the  vital  processes  are,  each,  executed  by  differ- 
ent portions  of  the  nervous  system. 

20thli/j  That  the  vital  processes  are  all  under  the  influence  of 
medicinal  substances. 
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CHAPTEE   XXXVIII. 

CLASSIFICATION  OF  THE  DISEASES  OF  THE  HEART. 

The  desire  to  arrange  and  classify  the  multiplied  objects  with  Firstattempts 
which  man  is  surrounded,  and  which  may  be  easily  traced  from  tion. 
the  first  dawn  of  civilisation,  can  also  be  found  in  the  earliest 
works  on  physic.  The  resemblance  which  some  diseases  have 
to  each  other  in  their  general  character,  in  the  regions  of  the 
body  in  which  they  are  met  with,  and  in  the  particular  organs 
which  are  affected  by  them,  must  have  led  to  something  like  a 
rational  mode  of  their  classification. 

It  was  long,  however,  before  anything  like  a  methodical  sys- 
tem of  nosology  was  formed ;  and  whilst  medical  science  re- 
mained fettered  and  encumbered  with  erroneous  theories  and 
hypotheses,  many  diseases  were  grouped  together  and  arranged 
in  the  same  class,  order,  genus,  and  species,  from  mistaken 
opinions  of  their  nature,  of  the  causes  which  were  supposed  to 
produce  them,  or  of  the  system  of  the  economy  in  which  they 
were  supposed  to  be  situated. 

In  classifying  the  diseases  of  the  heart,  the  arrangements  which  now  the  dis- 
have  hitherto  been  made  are  in  many  respects  extremely  com-  beS  may  be 
plicated  ;  so  that  in  place  of  rendering  the  disorders  of  this  im-  classified. 
portant  organ  readily  understood,  and  a  knowledge  of  them  more 
easily  acquired — the  primary  objects   of  nosology,   they   tend 
rather  to   embarrass  and  confuse  medical  science.     To  me,  it 
appears  that  the  diseases  of  the  heart  may  with  propriety  be 
classed  according  to  the  same  general  principles  on  which  the 
diseases  of  other  organs  have  been  so  clearly  and  simply  arranged. 
I  allude  to  their  division  into  iha  functional  and  organic. 

However  advantageous  this  classification  may  be  for  practical 
purposes,  and  in  no  organ  can  such  be  more  legitimately  made 
than  in  the  heart,  it  must  nevertheless  be  considered  arbitrary ; 
for  it  is  quite  impossible  to  draw  a  definite  line  of  demarcation 
between  the  two  classes,  or  to  affix  a  precise  boundary  to  each 
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ch.  XXXVIII.  of  them ;  and  it  is  clear,  that  there  must  be  many  different 
phases  of  a  disease,  from  the  first  functional  disturbance,  to  the 
formation  of  morbid  changes  in  any  of  the  heart's  tissues. 

The  distinctive  characters  of  the  two  classes  is,  however,  suffi- 
ciently apparent  from  the  examination  of  diseased  parts  after 
death  ;  although  in  those  organs  which  the  naked  eye  can  reach, 
changes  during  life  often  become  invisible  after  death.  If  a 
limb,  where  a  sanguineous  congestion,  which  has  been  produced 
by  the  application  of  a  ligature  around  it,  be  macerated  in  water, 
it  loses  every  vestige  of  disease.  Whereas,  if  an  extremity 
which  had  suffered  from  inflammation  be  treated  in  the  same 
manner,  its  form  remains  unchanged,  a  sero-albuminous  fluid 
being  deposited  in  its  tissues.  Functional  disorders  of  the  heart, 
like  those  of  other  organs,  such  as  the  alimentary  canal  and 
skin,  exhibit,  on  dissection,  no  vestige  of  disease  ;  whereas,  in 
the  organic  diseases,  some  morbid  alterations  are  detected  after 
death  ;  although  changes  in  the  tissue  that  existed  during  life, 
may  after  death  have  completely  disappeared. 

The  functional  disorders  of  the  heart,  include  those  wherein 
there  is  a  disturbance  of  the  circulation,  either  from  changes  in 
the  quantity  of  blood  within  the  cavities  of  the  heart, — from  an 
interruption  to  the  entrance  of  the  venous  blood, — to  the  exit 
of  the  arterial  blood  ;  or  from  changes  in  the  quality  of  the  blood. 
They  arise  likewise  from  vital  causes,  or  from  that  sympathy 
which  exists  between  the  heart  and  the  other  systems  of  the 
economy ;  and  they  may  also  be  produced  by  changes  in  the 
functions  of  hoth^  or  of  one  only  of  the  hearts. 

The  organic  diseases  comprehend  all  those  maladies  wherein 
there  is  an  appreciable  change  in  the  structure  of  any  of  the 
heart's  component  tissues  ;  an  arrangement  formed  according  to 
those  physiological  principles,  which  were  first  adopted  in  classi- 
fying the  organic  diseases  of  other  organs  of  the  body  by  the 
ingenious  Pinel  and  Bichat. 

Besides  being  divided  into  those  diseases  affecting  particular 
tissues,  I  have  subdivided  the  organic  diseases  of  the  heart  into 
the  idiopathic  and  the  specific ;  and  into  those  of  the  systemic  and 
of  the  pulmonic  heart ;  for  diseases  are  not  only  limited  to  one 
tissue,  but  they  are  also  limited  to  one  heart,  and  seldom  affect  both. 

Diseases  cannot  be  legitimately  divided  into  the  acute  and 
chronic  ;  these  terms  signifying  merely  different  stages  of  the 
same  malady. 
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CHAPTER  XXXVIII. 

THE  CONGESTION  OF  THE  HEART. 

General  observations  on  the  functional  diseases  of  the  heart ;  this  suhjec- 
neglected;  its  extent  and  importance  ;  peculiarity  of  the  heart's  functional 
diseases  ;  these  are  derived  from  the  pecidiarity  of  its  natural  functions  / 
the  phenomena,  causes,  symptoms,  and  diagnosis  of  congestion. 

General  ob-  Before  entering  upon  the  subject  of  congestion^  I  may  remark, 
functional  as  regards  functional  diseases  of  the  heart  in  general,  that  in 
iseases.  ^^^  works  which  have  professedly  treated  of  the  diseases  of  this 
important  organ,  little  notice  has  been  taken  of  its  functional 
disorders,  far  less  have  any  minute  researches  been  made  into 
their  nature ;  this  is  the  more  surprising,  as  such  affections  are 
both  numerous  and  of  frequent  occurrence,  and  most  of  them  are 
remediable  by  medical  treatment.  Indeed,  there  can  be  no 
more  satisfactory  evidence  of  the  frequency  of  the  heart's  func- 
tional disorders,  than  the  numerous  changes  of  the  arterial  pulse, 
— these  always  indicating  some  corresponding  change  in  the 
function  of  the  heart. 

It  is  not,  however,  on  all  occasions,  easy  to  draw  a  distinct 
line  of  demarcation  between  the  natural  and  the  diseased  func- 
tions of  any  organ  ;  for  the  same  functions  are  performed  both  in 
licaltli  and  in  disease.  Thus  a  person  vomits  in  order  to  empty 
the  stomach  of  deleterious  food  ;  and  he  also  vomits,  as  an  act  of 
the  economy,  to  assist  in  restoring  the  circulation  during  a  fit  of 
syncope.  He  respires  to  oxygenate  the  blood  ;  and  he  breathes 
quickly  to  relieve  a  congested  state  of  the  thoracic  viscera. 

The  morbid  changes  of  the  tissues  which  compose  the  heart 
present  the  same  cliaracters  as  those  of  similar  tissues  in  other 
organs;  but  the  disorders  of  the  heart  which  are  functional,  are 
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peculiar  to  the  central  oro'an  of  the  circulation ;  the  heart,  like      chap. 
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other  vital  organs,  having  its  ov\^n  special  functional  diseases.  

The  circumstance  of  the  heart  being  neither  an  organ  of  secre- 
tion nor  of  excretion,  but  merely  a  receptacle  for  receiving,  and 
having  muscular  parietes  for  propelling  the  blood  into  the  pro- 
per vessels,  produces  an  assemblage  of  particular  symptoms 
whenever  its  functions  are  deranged ;  and,  besides  its  action 
being  unremitting,  and  its  different  cavities  contracting  and 
dilating  in  a  particular  order,  are  peculiarities  in  its  function 
which  must  essentially  modify  its  various  diseases. 

The  Phenomena  and  Causes  of  Congestion  of  the  Heart. 

Having  explained,  when  considering  "  the  phenomena  and 
causes  of  the  diseases  of  the  heart  in  general,"  the  nature  of 
its  congestion,  and  the  phenomena  with  which  it  is  accompanied, 
the  observations  then  made  will  serve  as  an  introduction  to  what 
now  remains  to  be  said  on  this  important  subject. 

It  has  already  been  observed,  that  the  heart,  in  its  natural 
and  healthy  condition,  neither  expels,  during  each  contraction,  the 
whole  of  its  contents,  nor  does  it  receive,  during  each  dilatation, 
all  the  blood  which  its  cavities  could  contain. 

It  has  been  likewise  shown,  that  differences  in  the  quantity  of 
blood  within  the  cavities  of  the  heart  are  almost  constantly  tak- 
ing place  during  the  performance  of  the  natural  functions  of  the 
body ;  and  that,  in  order  to  regulate  the  quantity  of  blood  in 
the  cavities  of  the  heart,  the  animal  economy  itself  possesses 
certain  means.  I  have  also  pointed  out  that,  when  any  super- 
abundant blood  cannot  be  removed  from  the  heart  by  these  in- 
stinctive processes  which  are  possessed  by  the  economy,  its 
cavities  then  become  permanently  in  a  condition  which  is  by  far 
one  of  the  most  frequent  causes  of  disorders  of  the  heart.  This 
condition  of  the  heart,  which,  in  place  of  having  been  hitherto 
considered  as  &.  primary  affection,  or  described  as  a  distinct  dis-  Their  imper 

1  11  'inii  •  •  1        feet  classifi- 

ease,  has  only  been  cursorily  alluded  to,  in  systematic  works,  cation, 
amongst  the  diseases  either  of  the  pulmonary^  or  of  the  nervous 
systems ;  some  authors  having  considered  it  as  belonging  to  the 
former  class,  because  of  the  cough,  dyspnoea,  and  haemoptysis, 
by    which  it  is  usually  accompanied ;  and  others  to  the  latter 
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class,  from  its  being  attended  by  disturbances  of  one  or  more 
portions  of  the  cerebro- spinal  system. 

Besides  a  congestion  of  the  right  and  left  heart  there  may  also 
be  a  congestion  of  the  coronary^  or  of  the  pulmonary  vessels. 

I  have  said,  that  when  the  cavities  of  the  heart  become  con- 
gested, a  corresponding  change  must  necessarily  take  place  in 
the  coronary  vessels  ;  for  whenever  there  is  any  unusual  increase 
in  the  quantity  of  blood  in  the  left  ventricle,  from  an  increased 
velocity  of  the  retrograde  current  of  the  aortic  blood, — such  as 
may  be  caused  by  a  great  muscular  exertion,  the  coronary  arte- 
ries will  then  participate  in  this  additional  supply.  And  the 
right  heart  being  at  the  same  time  overloaded  from  an  increased 
influx  of  the  venous  blood,  the  momentum  of  the  stream  from 
the  coronary  veins  into  the  right  auricle  will  be  proportionably 
diminished.  The  consequence  of  these  changes  in  the  circulation 
of  the  coronary  arteries  and  veins  will  be  a  permanent  increase 
in  the  quantity  of  blood  in  both  systems  of  vessels  ; — a  condition 
which,  in  order  to  distinguish  it  from  congestion  of  the  heart's 
cavities,  may  be  appropriately  denominated  coronary  congestion. 

From  the  preceding  remarks  it  follows,  that  as  there  cannot 
be  a  congestion  in  the  heart's  cavities  without  a  corresponding 
over-distention  of  the  coronary  vessels,  we  are  entitled  to  infer, 
that  the  changes  in  the  heart's  action,  when  it  is  in  a  state  of 
congestion,  are  not  only  produced  by  an  increase  in  the  quantity 
of  blood  within  its  proper  cavities,  but  also  by  an  increased 
quantity  of  the  vital  fluid  in  the  coronary  vessels. 

Thus  we  are  enabled  to  explain  the  symptoms  of  cardiac  con- 
gestion,— their  progress, — the  changes  of  structure  in  the  heart's 
apparatus,  which  is  sometimes  ultimately  produced,  and  likewise 
the  effects  of  that  treatment  which  experience  has  found  to  be 
most  efficacious ;  especially  the  benefit  which  is  derived  from 
leeches  applied  to  the  precordial  region  satisfactorily  explains 
the  vascular  anastomoses  oi  the  coronary  and  mammary  arteries. 
At  the  same  time  it  must  be  taken  into  consideration,  that  when- 
ever there  is  a  congestion  of  the  cavities  of  the  heart,  and  also 
in  the  coronary  vessels  there  will  necessarily  be  an  assemblage 
of  phenomena,  some  of  which  must  be  referable  to  the  congested 
auriculo-ventricular  cavities,  and  others  to  the  congested  coron- 
ary arteries  and  veins. 
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There  will  likewise  be  a  congestion  of  the  pulmonary  ves-      chap. 

sels.     The  intimate  relation  that  exists  between  the  lungs  and        

both  the  pulmonic  and  systemic  heart,  will,  it  is  evident,  cause  di^c°congIs- 
any  congestion  of  the  cavities  of  the  heart  materially  to  affect  ^^^°- 
the  pulmonary  circulation,  producing  what  may  be  denominated 
puhno-cardiac  congestion. 

In  all  temporary  changes  in  the  quantity  of  the  heart's  blood 
which  are  constantly  taking  place,  and  which  are  quite  com- 
patible with  health,  the  lungs  perform  as  important  a  share  as 
the  heart  itself,  in  preserving  and  in  restoring  the  balance  of  the 
thoracic  circulation.  The  sobbing  and  sighing, — the  deep  inspi- 
rations,— the  screaming, — the  paroxysms  of  laughter, — the  con- 
vulsions and  the  vomiting,  so  frequent  in  the  hysteric  paroxysm, 
are,  I  have  fully  explained,  all  instinctive  acts  by  which  the 
lungs,  conjointly  with  the  heart,  restore  the  balance  of  a  de- 
ranged circulation. 

The  same  changes  in  the  quantity  of  blood  within  the  left 
heart  that  increase  its  action,  cause  an  over-distention  of  the 
pulmonary  vessels,  and  consequently  the  circumscribed  disten- 
tion of  the  air-cells  produce  an  increased  frequency  in  respira- 
tion. For  the  same  reason,  when  there  is  congestion  to  such 
a  degree  that  the  powers  of  the  heart  alone  are  not  sufficient  to 
relieve  it,  and  when  the  superabundant  blood  in  the  pulmonary 
vessels  cannot  be  removed  by  any  of  those  instinctive  acts,  or 
by  those  modifications  in  respiration  which  are  possessed  by  the 
economy,  then  the  pulmonary  vessels  remain  permanently  con- 
gested ;  respiration  not  only  becomes  embarrassed,  but,  in 
extreme  cases,  there  supervene  dyspnoea,  cough,  pulmonary 
haemorrhage,  and  even  suffocation. 

Besides  the  condition  of  the  pulmonary  circulation  when  the  influence  of 
cavities  of  the   heart  become  congested,  various  disturbances  the  different 
arise,  in  consequence  of  changes  in  the  distribution  of  the  blood  ^^^  ^™''' 
in  other  systems  of  the  economy  ;    especially  in  the   cerehro- 
spinal,  in  the  digestive  systems,  and  in  the  cutaneous  capillaries. 

As  the  reciprocal  dependence  and  co-operation  in  the  func- 
tions of  the  hrain  with  those  of  the  heart  are  such,  that  what- 
ever disturbs  the  functions  of  one  of  these  vital  organs,  must 
influence  those  of  the  other ;  so  we  find  in  cardiac  congestion, 
that  whilst  a  corresponding   engorgement  takes  place  in  the 


454:  CONGESTION  OF  THE  HEART. 

Chap.      pulmonary  vessels,  the  quantity  of  blood  in  the  cerehro- spinal 

1 ■   system  is  diminished,  or  at  least  there  is  a  diminution  in  the 

proportion  of  the  arterial  blood  in  that  system. 
Causes  of  The  heart  may  become  congested   from  several  distinct  and 

congestion,     ^^j.^  different  causes.  Congestion  may  be  caused  by  an  inordinate 
muscular  exertion  ;  by  mental  emotions  ;  by  the  application  of 
cold  or  heat  to  the  cutaneous  or  to  the  mucous  surfaces  ;  by 
suppressed  evacuations  ;   by  changes  in    the   structure  of  the 
►  heart ;  by  general  plethora ;  by  an  obstructed  arterial  trunk ; 

by  inhaling  noxious  gases  ;  by  poisons  ;  and  by  changes  in  the 
lunofs. 


Congestion  caused  hy  Muscular  Exertion. 

Of  these  different  causes  of  congestion,  let  us  first  consider 
that  of  inordinate  muscular  exertion ;  such  being  not  only  a 
frequent  cause  of  congestion,  but  affording  a  satisfactory  ex- 
planation of  its  phenomena,  physiological  as  well  as  pathological, 
and  likewise  pointing  out  rational  principles  on  which  its  treat- 
ment should  be  conducted. 

It  has  already  been  explained,  how  the  action  of  the  heart  is 
quickened  by  all  kinds  of  bodily  exercise,  and  its  pulsations  in- 
creased, both  in  frequency  and  in  force,  by  muscular  exertion. 

It  has  also  been  explained,  how  every  movement  of  the  body 
has  not  only  the  effect  of  hastening  the  return  of  the  venous 
blood  to  the  pulmonic  heart,  but  likewise  the  effect  of  retarding 
the  exit  of  the  arterial  blood  from  the  systemic  heart ;  and  that, 
consequently,  by  every  muscular  effort,  the  cavities  of  the  heart 
become  more  or  less  distended  with  blood. 

When,  therefore,  from  an  unusual  muscular  exertion,  there  is 
such  an  accumulation  of  blood  or  congestion  in  the  thoracic 
viscera,  that  the  person  does  not  soon  recover  his  natural  tran- 
quil and  regular  respiration ;  and  when  there  is  also  a  disturb- 
ance in  the  action  of  the  heart,  along  with  a  hurried  respiration, 
such  as  may  be  considered  beyond  the  scale  of  health,  these 
changes  convey  the  notion  of  the  most  simple  form  of  a  con- 
gested heart. 

A  disturbance  in  the  action  of  the  heart  from  muscular  ex- 
ertion, it  may  be  anticipated,  will  vary,  not  only  in  degree,  but 


CONGESTION  OF  THE  HEART.  455 

in  duration  ;  in  some  cases  being  so  slight  as  scarcely  to  arrest       chaf. 
attention,  and  to  be  merely  transitory  ;  but  in  other  instances  it    ^^^^^^^• 
proceeds  to  such  an  extent,  and  is  so  long  continued,  as  to  in- 
crease the  thickness  of  the  muscular  parietes  of  the  heart,  or  to 
lay  the  foundation  of  some  permanent  mischief. 
'    Indeed,  when  the  heart  and  the  lungs  have  become  so  con- 
gested that  they  have  not  been  relieved  of  all  surplus  blood, 
an  increase  in  the  impulse  of  the  heart,  and  an  embarrassment 
in  respiration,   may  continue  for  any  length  of  time ;  and  in 
some  instances,  when  the  functions  of  the  central  organ  have 
been  much  disturbed,  the  circulation  is  not  perfectly  performed, 
even  throughout  the  remainder  of  life.     Hence  many  of  those 
who  have  been  long  affected  with  a  disorder  of  the  heart,  can 
often  trace  its  commencement  to  an  unusual  muscular  exertion 
having  been  made  at  some  more  or  less  distant  period. 

But  it  is  those  who  arc  not  accustomed  to  take  severe  ex- 
ercise, and  who  are  not  in  what  is  called  "  good  wind,"  who  are 
most  exposed  to  injure  the  heart  by  an  unusual  muscular  ex- 
ertion. The  condition  of  the  thoracic  viscera  of  a  person  who 
is  properly  "trained,"  I  have  already  endeavoured  to  explain  ; 
and  without  a  previous  knowledge  of  the  pulmo -cardiac  func- 
tion, and  of  certain  peculiarities  in  the  structure  of  the  lungs, 
no  rational  explanation  could  have  been  given  of  the  great  power 
which  is  acquired  by  some  persons,  by  which  they  are  enabled 
to  perform  various  muscular  movements ;  it  being  quite  clear 
that  the  differences  which  different  persons  possess  for  running, 
dancing,  reading  aloud,  blowing  wind-instruments,  and  the  like, 
do  not  depend  alone  upon  differences  in  their  muscular  vigour. 
It  is  by  modifications,  which  they  instinctively  make  in  respira- 
tion, by  which  they  can  not  only  execute  muscular  movements, 
which  those  who  have  not  been  "  trained"  are  unable  to  perform  ; 
but  they  are  also  less  susceptible  of  those  disorders  of  the  heart 
to  which  those  who  are  not  in  equal  "condition"  are  so  much 
exposed. 

Those  whose  avocations  or  whose  amusements  excite  them  to< Different 
make  unusual  violent  muscular  exertions,  such  as  running^  danc-  congestion. 
ing^  rowing^  ascending  a   high  mountain^  and  also  singing  and 
blowing   wind-instruments^    and   performing  feats   of  strength^ 
frequently  suffer  from  congestion  of  the  heart. 
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Cons^estion 
caused  by 
runnin". 


By  dancing. 


Case  commu 
nicatcd  by 
M.  Albeit. 


Bv  gymnas- 
tics. 

Case. 


By  rowing. 


There  is  no  more  frequent  cause  of  congestion  than  for  a  per- 
son running  more  quickly,  or  to  a  greater  distance,  than  he  is 
accustomed  to. 

A  man,  whilst  running  to  catch  a  coach,  fell  down  senseless, 
but  soon  recovered.  When  running  on  a  similar  occasion,  he 
staggered  and  fell,  and  became  very  uneasy  and  unwell  for 
twenty  minutes  afterwards. 

A  young  lady  induced  to  run  quickly  up  a  hill,  did  not 
recover  her  natural  breathing  until  some  weeks,  when,  finding 
the  heart's  action  unnaturally  vigorous,  a  few  leeches  were  ap- 
plied to  the  cardiac  region,  which,  along  with  antimonials,  re- 
stored the  tranquillity  of  the  circulation. 

A  student  at  Eton  became  so  excited  by  a  pack  of  hounds 
passing  by  him  in  full  chase,  that  he  was  induced  to  run  after 
them,  which  caused  such  a  disturbance  of  the  circulation,  that 
he  died  fifteen  months  afterwards  from  disease  in  the  heart. 

Public  dancers^  too,  being  frequently  impelled  to  make  extra- 
ordinary muscular  effort,  often  suffer  from  congestion  of  the 
heart. 

"  A  danseuse^  after  having  been  confined  to  her  chamber  by 
a  temporary  indisposition,  and  deprived  during  that  time  of  her 
accustomed  practice,  was  induced  to  make  one  evening  a  very 
great  effort  from  the  applause  she  met  with  at  a  crowded  theatre. 
Her  breathing  became  so  much  oppressed,  and  the  heart  beat  so 
violently,  that  she  was  under  the  necessity  of  being  assisted  to 
her  home.  By  great  tranquillity  these  symptoms  gradually 
abated,  but  she  never  afterwards  recovered  her  natural  breathing 
completely,  so  that  she  was  compelled  to  retire  from  the  stage." 

Similar  affections  of  the  heart  are  likewise  brought  on  by  an 
imi)rc)per  use  of  gymnastic  exercises. 

A  youth,  who  was  a  pupil  at  a  school  in  Switzerland,   where 

gymnastic  exercises  were  practised  to  a  very  great  extent,  was 

Kent  home  on  account  of  a  congestion  of  the  heart,  brought  on 

by  the  violent  muscular  exertions  which  he  had  been  compelled 

,to  make. 

Sailors,  when  exposed  to  excessive  bodily  exertion,  in  rowing 
a  boat,  and  in  situations  of  danger,  often  suffer  from  congestion 
of  the  heart ;  and  there  are  instances  of  boatmen  who,  in  rowing 
"  matches,"  have  suddenly  expired.    Of  all  amusements,  rowing 
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is,  perhaps,  the  most  frequent  cause  of  a  disordered  heart :  and      chap. 

•  XXX  VI  IT 

this  no  doubt  arises  from  young  men,  particularly  at  our  public  ^ ' 

schools  and  universities,  being  incited  to  make  exertions,  when 
rowing  matches,  beyond  their  strength,  especially  when  they 
had  not  previously  undergone  the  requisite  "  training." 

A  youth  made  the  most  violent  efforts  to  win  a  rowing  match,  Case. 
in  which  he  succeeded.     The  action  of  the  heart  was  much 
disturbed,  and  for  several  years  afterwards  it  remained  in  an 
irritable  state. 

Those  whose  avocations  expose  them  to  violent  muscular 
exertions,  are  also  subject  to  similar  ailments. 

A  chambermaid,  when  carrying  coals  up-stairs,  often  became  Case. 
so  breathless  as  to  be  obliged  to  sit  down  and  rest ;  and  it  was 
usually  some  time  before  she  could  again  begin  to  ascend  the 
stairs  with  her  burthen.  After  having  suffered  some  weeks,  she 
then  complained  of  considerable  difficulty  of  breathing,  with  a 
great  increase  in  the  impulse  of  the  heart.  By  applying  a  few 
leeches  four  times,  and  taking  a  dose  of  James's  powder  every 
night,  she  soon  recovered. 

But  cardiac  congestion,  as  I  have  already  stated,  sometimes 
proceeds  to  such  an  extent  as  to  injure  the  heart's  structures, 
and  to  cause  even  a  rupture  of  its  parietes,  or  of  the  trunks  of 
the  great  vessels  within  the  pericardium,  of  the  valves  espe- 
cially, when  these  have  been  previously  diseased.  In  some  in- 
stances, the  column  is  torn  asunder,  and  sometimes  the  valves 
themselves  are  lacerated. 

Injuries  of  this  description  happen  not  unfrequently.  In  all 
those  cases,  where  persons  have  been  attacked  suddenly  with 
giddiness,  reeling,  and  syncope,  after  having  made  some  unac- 
customed or  violent  muscular  exertion,  and  in  whom  the  circu- 
lation is  never  afterwards  perfectly  natural,  there  is  good  reason 
to  suspect,  that  one  or  other  portion  of  the  systemic  heart  has 
been  injured.  The  mitral  valve,  torn  and  displaced,  admits  a 
retrograde  stream  of  blood  from  the  ventricle  into  the  auricle  ; 
and  when  any  such  injury  has  occurred,  the  lacerated  parts 
cannot  adhere,  as  they  are  never  in  a  state  of  rest ;  and  all 
that  the  economy  can  accomplish,  is  to  effuse  fibrine  sufficient 
to  fill  up,  more  or  less  perfectly,  the  aperture  made  by  the  lace- 
ration. 
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Case  re- 
corded \>y 
Corvisart. 


Case. 


Case  re- 
corded by 
Babington. 


Case. 


A  woman  fell  from  a  window,  and  was  found  lifeless.  The 
skull  was  fractured  and  depressed.  On  opening  the  pericardium, 
and  removing  a  large  quantity  of  blood,  both  the  auricles  and 
the  right  ventricle  of  the  heart  were  found  ruptured. 

A  courier^  after  having  suffered  much  fatigue  from  riding  on 
horseback,  was  attacked  with  difficulty  of  breathing  and  haemo- 
ptysis. Repeated  blood-lettings,  and  other  means,  afforded  no 
relief.  His  pulse  became  very  small  and  contracted,  remark- 
ably frequent  and  irregular ;  and  besides  the  pulsations  of  the 
heart,  there  was  a  confused  irregular  beating,  which  had  no  re- 
semblance to  the  heart's  movements.  He  could  not  rest  in  any 
posture,  and  "  he  was  in  a  state  of  anxiety  and  agitation  impos- 
sible to  describe."  After  death,  it  was  discovered  that  one  of 
the  columnse  of  the  mitral  valve  was  torn  at  its  base,  thus  allow- 
ing the  valve  to  float  freely  in  the  cavity  of  the  ventricle. 

A  young  man  made  a  violent  effort  to  move  a  great  weight, 
soon  after  which  there  came  on  cough,  palpitations,  and  sudden 
startings  during  sleep.  He  died  twenty  months  after,  having 
suffered  from  great  anxiety  and  difficulty  of  breathing,  and  severe 
pains  in  the  region  of  the  heart. 

On  examining  the  tendinous  columns  of  the  mitral  valve^  two 
of  them  were  found  torn,  and  all  the  cavities  of  the  heart  were 
considerably  dilated. 

"  A  youth  received  a  sudden  shock  from  the  unexpected  dis- 
charge of  a  pistol  close  to  his  ear.  He  felt  conscious  that  some- 
thing gave  way  in  his  heart,  and  from  that  time  suffered  from 
palpitation,  occasional  syncope,  with  the  usual  symptoms  of  ob- 
structed circulation  ;  and  he  died  of  general  dropsy  at  the  end 
of  eighteen  months.  The  mitral  valve  was  found  obstructed  by 
a  fringe  of  excrescences,  originating  from  a  rupture  of  the  valve 
itself,  which  had  taken  place  at  the  time  of  the  surprise." 

When,  from  any  powerful  muscular  effort,  there  is  a  strong 
regurgitating  stream  of  aortic  blood,  it  has  happened  that  either 
the  semilunar  valves  are  torn,  or  when  they  have  been  able 
to  resist  the  retrograde  stream,  the  coats  of  the  aorta  have  given 
way. 

A  man  fell  from  a  window  upwards  of  forty  feet  high,  and  in 
an  hour  after  he  expired.  On  opening  the  thorax,  the  medias- 
tinum was  found  filled  with  blood  ;  and  there  were  two  fissures 
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at  tlie  commencement  of  the  descendino^  aorta,  through  which       Chap, 

XXXVIII 

the  blood  had  escaped.  — 

A  youth,  after  a  debauch,  from  which  he  experienced,  on  the  Case. 
following  day,  great  weakness  and  derangement  of  the  stomach, 
with  a  view  of  improving  his  condition,  played  at  "  tennis," 
which  threw  him  into  a  profuse  perspiration  ;  and  on  making  a 
violent  exertion,  he  felt  suddenly  a  giddiness  and  sense  of  swim- 
ming in  the  head,  so  that  he  could  not  stand  or  guide  himself 
without  difficulty.  He  was  bled  at  the  arm,  and  notwithstand- 
ing every  means  employed,  the  same  feelings  in  the  head  con- 
tinued, along  with  a  difficulty  in  breathing,  and  occasional 
syncope.  These  symptoms  continued,  varying  in  degree,  for 
twelve  years,  and  without  any  apparent  cause  he  expired  sud- 
denly. On  inspecting  the  body,  an  aneurism  of  the  aorta,  not 
larger  than  a  walnut,  had  burst  into  the  pericardium. 

There  is  a  change  in  the  lungs^  which  has  been  observed  in 
animals  that  have  dropped  down  lifeless  from  cardiac  congestion 
caused  by  extreme  muscular  exertion.  Such  an  effect  has  not, 
that  I  am  aware,  been  observed  in  the  human  body,  though  it 
may  sometimes  take  place,  and  may  account  for  a  certain  con- 
dition of  the  lungs  of  those  persons  who,  from  some  over-exertion, 
never  after  recover  perfect  breathing.  The  change  alluded  to 
has  been  described  by  Sir  Everard  Home,  and  consists  in  lymph 
being  effused  into  the  air-cells  ;  and  I  have  found  in  animals 
which  have  died  under  similar  circumstances,  that  blood  has  also  puu.  Tia)i<!. 
effused  immediately  beneath  the  pulmonic  pleura.  '^^'^'^' 

Congestion  caused  by  Mental  Emotion. 

The  influence  of  the  mind  upon  the  heart  must  have  led  the 
word  heart  to  have  been  used  in  Holy  Writ,  and  in  common 
language,  as  synonymous  with  the  moral  sentiments.  The 
powerful  influence  which  the  different  passions  have  on  the 
heart,  renders  this  language  not  merely  figurative  ;  for  it  is 
strictly  true,  that  mental  emotions,  which  cause  only  a  temporary 
change  in  the  heart's  movements,  if  often  repeated,  frequently 
lay  in  it  the  foundation  of  permanent  disease.  Indeed,  on  re- 
viewing the  numerous  cases  of  affections  of  the  heart  which  have 
come  within  my  own  observation,  it  is  remarkable  in  how  many 
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Chap.      instances  they  could  be  distinctly  traced  to  some  sudden  violent 

^  1 ■   mental  excitement,  or  to  some  long-continued  depressing  passion. 

No  class  of  diseases  appear  to  me  more  worthy  of  diligent  in- 
vestigation than  that  of  the  affections  of  the  heart  to  which  I  have 
now  alluded ;  being  convinced  that  many  diseases  which  ulti- 
mately destroy  life  can  be  traced  to  a  moral  cause,  and  might, 
as  I  shall  endeavour  to  show,  have  been  subdued  by  an  early  and 
judicious  treatment.  The  powerful  influence  of  the  mind  on 
our  physical  frame  ought  surely  to  be  a  useful  lesson  to  medical 
men  in  the  moral  treatment  of  the  sick,  especially  of  those  who 
have  any  disorder  of  the  heart ;  instances  being  daily  met  with, 
of  persons  suiffering  much  mental  disquietude,  and  of  their  dis- 
eases being  greatly  aggravated  by  receiving  incautious  opinions  ; 
— still  more  frequently  by  having  been  exposed  to  the  empirical 
parade  of  a  stethoscopical  examination. 

"  If  one  doubted  the  fatal  influence  of  the  passions  on  the 
heart,  it  would  be  sufficient  for  him  to  know  that  it  may  be  torn 
in  fits  of  anger,  and  cause  sudden  death  ;  and  I  am  not  the  only 
person  who  considers  that  organic  lesions  were  more  frequent 
during  the  days  of  the  Revolution,  than  during  the  ordinary 
Oorvisart.       tranquillity  of  social  order." 

When  inquiring  into  the  causes  of  the  diseases  of  the  heart 

in  general,  I  remarked  the  differences  in  the  eflfects  which  were 

produced  by  the  exciting  and  by  the  depressing  passions ;  the 

exciting  emotions  increasing  the   impulse   and   sounds  of   the 

heart,  whilst  the  depresshig  passions  diminish  the  intensity  of 

both  its  impulse  and  of  its  sounds. 

Congestion         ^^  ^^^  impulse  of  the  heart  be  increased  by  the  exciting  pas- 

excSn'J'and^  sions,  an  additional  quantity  of  blood  is  congested  in  the  left 

depressing      heart,  in  consequence  of  the  violent  muscular  movements  which 

passions.  '        ^  -^ ,  ,  .  1117 

the  passion  excites  ;  whereas,  in  congestion  caused  by  the  de- 
pressing passions,  the  quantity  of  blood  being  increased  in  the 
rijrht  heart,  the  action  of  the  heart  is  diminished,  and  the  whole 
frame  becomes  motionless  and  prostrate.  "  Fear  is  characterized 
by  feebleness  throughout  the  whole  vascular  system,  preventing 
the  blood  reacliing  the  capillaries,  and  causing  that  general 
Bxhat.  paleness,  remarkable  particularly  in  the  face." 

Congestion  of  the  heart  from  either  of  these  causes,  is  met 
with  in  every  possible  degree.     Instances  have  been  already 
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mentioned  where  sudden  death  was  caused  by  mental  emotions  ;       chap 

and  when  the  passion  has  been  so  violent  as  to  extinguish  life,        

the  death  was,  in  one  case,  the  effect  of  an  increased  circula- 
tion of  the  cerebro-spinal  system,  and,  in  the  other,  of  congesti(m 
in  the  heart  itself. 

Laughter,  the  attribute  only  of  man,  beino;-  one  of  those  in-  Congestion 

.        .  caused  by 

stinctive  acts  which  the  economy  employs  to  invigorate  the  laughter; 
heart — the  phenomena  by  which  it  is  accompanied  afford  an 
excellent  illustration  of  the  operations  of  the  musculo-cardiac 
function — the  muscular  movements  which  accompany  it  increase 
the  quantity  of  the  heart's  blood.  It  is  by  thus  invigorating 
the  circulation  that  we  can  explain  how  mirth  and  laughter  are 
useful  auxiliaries  in  promoting  the  digestion  of  the  food. 

To  preserve  a  healthy  condition  of  the  body,  this  influence  of 
laughter  appears  to  be  essentially  useful ;  but  laughter,  when  • 
carried  to  excess,  produces  effects  which  are  equally  hurtful, 
causing  violent  convulsions  that  are  followed  by  such  a  degree 
of  cardiac  congestion  as  the  vis  conservatrix  cannot  overcome  ; 
and  also  an  engorgement  of  the  heart,  which  may  not  only  be- 
come permanent,  but  may  even  endanger  life.  The  common  . 
expression  of  a  person  having  "  fits  of  laughter,"  and  being 
"  convulsed  with  laughter,"  are,  therefore,  pathologically  cor- 
rect ; — they  are  links  of  one  chain  of  phenomena,  and  are  the 
effects  of  different  degrees  of  congestion  of  the  heart. 

A  gentleman  had  an  immoderate  fit  of  laughter,  which  lasted  Case) 
upwards  of  an  hour  ;  after  the  laughing  had  ceased,  it  was  suc- 
ceeded by  a  violent  hiccup^  which  continued  during  the  whole  night 
and  the  following  morning.  He  then  complained  of  a  distressing 
sense  of  choking  and  oppression  on  the  sternal  part  of  the  throat, 
besides  the  hiccup,  with  a  strong  impulse  of  the  heart,  and  a  sen- 
sation of  fulness  and  tenderness  on  pressure.  Four  leeches  were 
applied  to  the  precordial  region,  which  bled  profusely,  and  after 
taking  a  few  doses  of  the  tartrate  of  antimony,  he  recovered.^ 

Congestion  is  also   caused  in  those  who  are  suffering  great  and  by  bodily 
pain^  and  who  make  an  effort  not  to  give  it  expression.     By 
such  an  effort  the  economy  is  prevented  from  performing  those 

1  "Two  men  ■who  were  at  work  in  a  field  laughed  heartily  for  a  time,  but  convulsive 

near  Boulogne,  in  the  environs  of  Paris,  with  movements  of  the  chest  succeeded.   She  rose 

a  young  girl,  amused  themselves  by  tickling  from  the  ground,  but  immediately  fell  again 

her  feet  as  she  lay  upon  the  grass.   The  girl  and  expired." — Britannia,  Sept.  20,  1845. 
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xxxviii    ^^^^  ^^  crying,  screaming,  weeping,  and  violent  muscular  move- 
—       ments,  by  which  the  impetus  of  the  blood  in  the  heart  is  in- 
creased ;  and  the  power  of  the  heart  to  circulate  the  blood  has 
thus  been  often  so  greatly  diminished,  and  the  congestion  such, 
that  it  has  been  followed  by  immediate  death  : 

"  Give  sorrow  words ;  the  grief  that  does  not  speak, 
Nhakspere.  Whispers  the  o'er-fraught  heart,  and  bids  it  break  ! " 

Congestion  caused  hy  Extreme  Cold  or  Heat. 

Congestion  The  suddcu  application  of  extreme  cold  to  the  mucous  mem- 

piied  to  the  brauc  of  the  stomach,  by  drinking  very  cold  water,  or  eating 
^gestive  u  -^g^n  j^q^q  especially  at  a  time  when  the  body  has  been  over- 
heated, is  frequently  the  cause  of  cardiac  congestion,  and  has 
been  in  many  instances  followed  by  serious  and  often  fatal  con- 
sequences. But  even  if  the  body  has  not  been  over-heated,  eat- 
ing "  ice  "  frequently  produces  a  most  distressing  pain  in  the 
region  of  the  heart,  and  sometimes  the  disturbance  caused  in  the 
circulation  is  followed  by  violent  headache  and  even  epistaxis. 

The  effects  of  cold  on  the  circulation,  whether  it  be  applied 
to  the  cutaneous  or  to  the  gastro-pulmonary  mucous  surface,  are 
equally  remarkable,  causing  a  diminution  of  blood  in  the  cuta- 
neous capillaries,  and  probably  a  similar  effect  on  the  mucous 
membranes  of  the  intestines,  along  with  a  corresponding  increase 
of  blood  in  the  vascular  system  of  the  interior  of  the  body,  more 
especially  a  congestion  in  the  thoracic  viscera. 

When  noticing  the  influence  of  cold  on  the  mucous  membrane 
of  the  digestive  canal,  as  causing  disturbances  of  the  heart,  allu- 
sion was  made  to  a  case  where  its  effects  were  suddenly  fatal, 
merely  from  the  introduction  of  some  iced  water  into  the  rectum 
in  order  to  relieve  haemorrhoids  ;  the  sudden  death  being,  in 
this  case,  doubtless  caused  by  congestion  of  the  heart,  in  the 
same  manner  as  those  who  perish  from  the  congestion  which  is 
caused  by  the  exposure  of  the  whole  body  to  intense  cold. 
Cise.  A  man  of  middle  age,  being  very  much  heated  from  dancing, 

drank  a  tumbler  of  "  iced  water."  Half  an  hour  afterwards  he 
experienced  a  sensation  of  numbness  in  the  face,  a  cold  chill, 
followed  by  a  profuse  perspiration,  palpitation  of  tlie  heart,  diffi- 
culty of  breathing,  noise  in  the  ears,  and  a  dimness  of  sight 
^yhich  in  a  few  hours  amounted  to  blindness.     These  feelings  all 
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abated  durinaf  the  night,  but  recurred  suddenly  in  three  days,      CHAr. 

•  •      •  XXXVTII 

and  lasted  a  quarter  of  an  hour.     This  person  had  similar  at-      ^  1 . 

tacks  once  or  twice  a  week  for  two  years. 

Equally  pernicious  are  the  effects  of  suddenly  breathing  very  Congestion 
cold  air  on  the  pulmonary  mucous  membrane  ;  the  heart,  as  well  p^S  to  the 
as  the  lungs,  become  thereby  congested,  even  before  any  inflarn-  *^"^'*^* 
matory  symptoms  supervene. 

The  effects  of  cold  on  the  mucous  membrane  of  the  lungs  are 
no  less  remarkable,  than  on  the  mucous  membrane  of  the  diges- 
tive canal.  This  we  see  exemplified  by  the  almost  instantaneous 
effects  which,  breathing  cold  air,  has  in  causing  general  fever ; 
and  from  the  contiguity  of  the  mucous  membrane  of  the  bronchi 
with  the  tissues  which  compose  the  lungs,  there  is  frequently  a 
cough  and  other  pulmonary  symptoms. 

When  the  heart  is  previously  diseased,  the  effects  of  conges- 
tion from  cold  are  often  extremely  dangerous.  The  pulmonary 
mucous  membrane  is,  in  such  cases,  very  susceptible  of  inflam- 
mation ;  so  much  so,  that  we  seldom  find  the  heart  diseased 
without  some  accompanying  redness  of  the  lining  of  the  bronchi. 
At  other  times  the  application  of  cold  increases  the  derangement 
of  a  heart  that  has  been  previously  disordered. 

The  effects  of  exposure  to  cold  upon  the  cutaneous  surface.  Congestion 
are,  in  many  respects,  analogous  to  those  which  cold  produces  p'iiS  to  thJ^" 
on  the  gastro-pulmonary  mucous  membrane.  surf^o;!"^ 

Congestion  of  the  heart  is  not  unfrequently  caused  by  cold 
bathing ;  especially  in  those  who  are  suffering  from  a  disturbed 
circulation ;  therefore,  it  is  always  proper  to  ascertain  the  condi- 
tion of  the  heart  before  making  use  of  the  bath. 

A  gentleman  of  a  gouty  diathesis  had  a  painful  sensation  in  Case. 
the  heart,  which  came  on  after  bathing  in  the  sea,  and  which 
continued  for  several  months.  The  impulse  of  the  heart  was 
increased,  and  the  arterial  pulse  was  small :  this  disordered 
state  of  the  circulation  yielded  to  antimonials,  which  also  re- 
lieved the  uneasy  sensations  in  the  heart. 

Congestion,  caused  by  cold  bathing,  sometimes  proceeds  so 
far  as  to  check  altogether  the  transit  of  the  blood  through  the 
heart,  and  extinguish  life. 

A  gentleman  was  advised  to  bathe  in  the  sea ;  the  moment  that  casc. 
his  legs  were  immersed  in  the  cold  water  he  fell  down  lifeless. 
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Chap.  The  influence  of  the  exposure  of  the  body  to  severe  cold,  in 

XXXVIII       T      .    .      . 

'    diminishing  the  quantity  of  blood  in  the  cutaneous  surface,  and 

in  congesting  it  in  the  internal  viscera,  is  well  known  ;  hence  the 
benefit  which,  those  suffering  from  cold  derive  from  keeping  the 
limbs  in  motion,  which  by  the  influence  of  the  musculo-cardiac 
function,  accelerates  the  circulation  of  the  blood.  Such  was  the 
method  recommended  by  Xenophon  to  the  Greek  troops,  in  the 
memorable  "  Retreat  of  the  Ten  Thousand." 

It  is  by  no  means  unusual  to  hear  of  persons  who  have  suffered 
great  indisposition  from  sleeping  in  a  cold  2kX\di  darap  bed:  in- 
stances are  not  very  rare  where  the  effects  have  even  proved 

Seep.  156.      fatal ;  I  have  already  mentioned  cases  of  this  kind. 

The  first  effects  of  sleeping  in  a  damp  bed  are  perceived  upon 
the  skin,  deranging  the  functions  of  the  cutaneous  capillaries ; 
this  derangement  of  the  capillaries  is  accompanied  by  a  corre- 
sponding change  in  the  circulation  of  the  whole  sanguineous 
system.  Besides  the  general  chilliness  and  coldness  of  the 
cutaneous  surface,  there  is  much  inequality  in  the  heat  of  differ- 
ent parts  of  the  skin,  the  natural  temperature  never  being  re- 
stored throughout  the  whole  body  at  the  same  time ;  this  condi- 
tion may  continue,  not  only  for  days  and  weeks,  but  even  for 
months  after  the  exposure. 

To  these  effects  upon  the  cutaneous  capillaries  there  succeeds 
a  congested  state  of  the  heart,  marked  by  an  increased  impetus 
in  its  movements,  and  by  a  feebleness  of  the  arterial  pulse.  In 
consequence  of  the  congestion,  there  often  comes  on  cough  of  a 
spasmodic  character  ;  in  many  cases,  too,  the  pulmonary  mucous 
surface  is  inflamed.  There  are  also  headache,  giddiness,  or 
uneasy  sensations  in  the  head — restlessness — excessive  debility 
of  the  whole  muscular  frame — local  pains, — and  very  frequently 
an  attack  cither  of  muscular  or  articular  rheumatism.  At  the 
same  time  considerable  derangement  of  the  digestive  canal 
ensues,  of  which  there  is  no  more  remarkable  symptom  than 
nausea,  with  a  peculiar  brownness,  and  an  increase  in  the  hulk 
of  the  tongue. 

Thoboriy  Hcrc  I  may  allude  to  the  extraordinary  power  of  the  mind, 

from*  cold  by   which  cnablcs  the  body  to  resist  cold  by  invigorating  the  heart ; 

u.c  mind.       ^.j^^  same  power  which  is  so  remarkable  in  enabling  the  body  to 
resist  disease. 
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"  In  the  expedition  of  the  Russians  to  Khiva,  notwithstanding      chap. 

the  intensity  of  the  cold,  the  soldiers,  flushed  with  hope  of  vie-       

tory,  marched  along  singing,  with  the  breast  of  their  coats  open. 
But  the  same  troops,  after  marching  little  more  than  twelve 
miles  at  a  very  slow  pace,  to  gratify  some  whim  of  their  com- 
mander, suffered  severely,  one-third  of  them  being  attacked  on 
the  succeeding  day  with  a  fever  of  which  many  died."  fevre^^' 

Extreme  heat^  whether  from  hot  substances  applied  to  the  skin.  Extreme 

,  ,  ,  ,  heat  causes 

or  to  the  gastro-pulmonary  mucous  membrane,  may  also  cause  congestion. 
congestion  of  the  heart ;  of  this  I  have  mentioned  two  remark- 
able cases. 

Besides  those  causes  which  have  been  enumerated,  congestion 
may  be  caused  by  changes  in  the  structure  of  the  heart. 

The  heart  also  participates  in  that  state  of  the  sanguineous  Congestion 
system  where  the  quantity  of  the  whole  mass  of  blood  exceeds  thora!'  ^ 
the  natural  standard.  The  congested  state  of  the  heart  which 
accompanies  plethora  is  of  a  very  different  character  from  an 
idiopathic  congestion  ;  and  there  is  no  better  diagnostic  symp- 
tom of  the  two  disorders,  than  the  condition  of  the  cardiac  and 
arterial  pulse  ;  for  whilst,  in  cardiac  congestion,  the  heart's  im- 
pulse is  increased,  and  the  arterial  pulse  diminished  ;  on  the 
other  hand,  in  plethora,  the  vigour  of  both  the  cardiac  and 
arterial  pulse  is  increased. 

Another  cause  of  cardiac  congestion,  is  when  a  large  arterial  Congestion 
trunk  is  obstructed  as  in  the  operation  for  the  cure  of  aneurisms,  structed 
It  is  this  state  of  congestion  of  the  heart,  when  left  unsubdued,  ^^^^'^y- 
to  which  the  failure  of  that  operation  may,  in  many  instances, 
be  attributed. 

Many  of  the  vegetable  and  mineral  poisons  produce  their  Congestion, 
fatal  effects  from  the  heart  becoming  congested  by  their  influ-  pXons,  ^ 
ence  on  the  cardiac  nerves  ;  the  muscular  powers  of  the  heart 
being  so  enfeebled  as  to  render  the  central  organ  incapable  of 
circulating  the  blood. 

The  inhalation  of  some  noxious  qases  has  likewise  a  powerful  ^"^  ^>'  ""^^■ 

^  ^^         ^  ous  gases. 

effect  in  causing  a  congestion  of  the  heart ;  the  congestion  being, 
in  such  cases,  produced  by  chemical  changes  in  the  qualities  of 
the  blood  ;  the  noxious  effects  of  which  diminish  the  heart's 
vigour,  and  render  it  incapable  of  freely  evacuating  its  con- 
tents. 

2  G 
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Congestion 
caused  by 
suppressed 
catamenia, 
&c. 


Cullen. 


Congestion  caused  hy  suppressed  Evacuations* 

Congestion  of  the  heart  may  be  caused  by  the  suppression 
of  a  habitual  sanguineous  evacuation,  such  as  the  menstrual  or 
the  ha3moiThoidal  flux ;  by  the  sudden  stoppage  of  the  dis- 
charge of  an  old  ulcer,  or  by  an  eruptive  disease  being  too 
quickly  healed. 

Congestion  may  be  caused  either  by  the  menstrual  flux  being 
suppressed,  or  by  imperfect  menstruation.  The  consent  between 
the  heart  and  the  uterine  system  has  been  already  pointed  out ; 
and  I  have  endeavoured  to  show,  that  diseases  of  the  heart  often 
cause  disturbances  of  the  uterus,  and  that  diseases  of  the  uterus 
in  their  turn  often  create  disorders  of  the  heart. 

When  the  catamenia  are  suppressed,  the  whole  sanguineous 
system  becomes  more  or  less  disturbed,  and  most  of  the  symp- 
toms are  referable  to  a  congested  condition  of  the  heart. 

By  checking  the  puriform  discharge  of  a  chronic  ulcer,  or  sud- 
denly healing  an  eruption,  serious  effects  on  the  economy  are 
often  produced,  and  have  sometimes  led  to  fatal  consequences ; 
these  effects  being  caused  by  changes  in  the  sanguineous  system. 

"  The  idiopathic  cases  of  suppression  of  the  menses  seldom 
continue  long  without  being  attended  with  various  symptoms  or 
disorders  in  different  parts  of  the  body,  very  commonly  arising 
from  the  blood  which  should  have  passed  by  the  uterus  being 
determined  more  copiously  into  other  parts,  and  very  often  with 
such  force  as  to  produce  hasmorrhages  in  these." 


Co  Question 
caused  by 
diseases  of 
the  lungs. 


Congestion  of  the  heart  accompanies  many  diseases  of  the 
pulmonary  apparatus  ;  and  of  these,  one  of  the  most  frequent  is 
that  which  I  have  denominated  pulmo-cardiac  congestion  ;  for 
althougli  the  sliglitcst  increase  of  the  heart's  blood  is  accom- 
panied by  an  increase  of  blood  in  the  pulmonary  vessels,  yet 
there  is  a  class  of  cases  where  the  circulation  in  the  lungs  is 
first  changed,  the  disturbance  of  the  circulation  in  the  heart 
being  the  effect  of  that  change  in  the  lungs.^ 

^  "  In  the  majority  of  cases  of  disrascd  consequence  of  the  difficulty  which  it  finds 

hrarl  it  appears  that  the  enibarrassuiont  of  in  lO-cnterinR  the  cavities  of  the  heart,  the 

breathinj;  arises  entirely  from  the  mruniu-  natural  organization  of  which  is  more  or 

httinn  of  blond  in  the  pulmonary  Tcssels,  in  lets  injured."—  Corrwar/,  p.  390. 
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One  of  the  most  frequent  causes  of  puhno-cardiac  congestion      chap. 

XXXVIII 

is  inflammation  of  the  pulmonary  mucous  membrane,  the  effects   ^    

of  which  is  to  congest  the  pulmonary  capillaries.  I  do  not  allude 
to  the  obstruction,  which  is  caused  in  the  respiratory  organs  dur- 
ing the  active  stage  of  inflammation,  but  to  that  chronic  inflamed 
condition  of  the  mucous  membrane,  which  in  many  cases  con- 
tinues long  after  all  febrile  excitement  has  subsided. 

In  such  cases  the  diseased  condition  of  the  mucous  membrane 
must  have  an  influence,  more  or  less  considerable,  on  the  pul- 
monary circulation,  and,  when  long  continued,  it  is  accompanied 
by  all  the  characters  of  pulmonary  congestion  ;  so  that  a  person 
who  at  the  commencement  of  his  ailment  has  only  the  usual 
symptoms  of  inflammation  of  the  mucous  membrane  of  the 
bronchi,  has,  sooner  or  later,  superadded  pulmo-cardiac  conges- 
tion. I  may  repeat  here,  that  as  congestion  of  the  heart  usually 
accompanies  congestion  in  the  pulmonary  vessels,  so,  in  like 
manner,  congestion  of  the  pulmonary  vessels  is,  sooner  or  later, 
accompanied  with  congestion  of  the  heart. 

The  Symptoms  and  Diagnosis  of  Congestion  of  the  Heart. 

The  physiological  symptoms  of  congestion  of  the  heart  are  de- 
rived from  those  changes  in  the  functions  of  the  cerebro-spinal, 
the  pulmonary,  the  digestive,  and  the  cutaneous  capillary  sys- 
tems, which  are  caused  by  disturbances  in  the  circulation  of  the 
blood  ;  and  although,  in  the  present  state  of  physiological  science, 
we  are  unable  to  discriminate  and  refer  each  symptom  to  the 
particular  changes  in  the  circulation,  yet  there  are  some  of  the 
symptoms  which  can  be  satisfactorily  explained. 

The  symptoms  of  congestion  which  arise  from  the  changes  in  symptoms 
the  circulation  of  the  cerebrospinal  system  are  of  the  highest  the'cerebro" 
consequence.     Indeed,  it  is  impossible  to  conceive  any  change  ^^'"'^^  ^^''^'®"'" 
taking  place  in  the  functions  of  the  heart  without  causing  some 
change  of  the  circulation  in  the  nervous  system  ;  for  as  the  ner- 
vous system  has  unusual  means  in  order  to  secure  it  with  a 
constant  supply  of  the  vital  fluid,  so  will  that  system  be  equally 
liable  to  suffer,  if  the   heart  become  disordered,  except  where 
there   is  any  change  in  the  structure  of  the  brain  and  spinal 
cord ;  the  diseases  of  the  vascular  system  must  therefore  be  of 
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thap.      a  secondary  nature,  mme  primary  disease  always  existing  in  the 
■   heart  itself. 

A  "reeling"  or  ''swimming  in  the  head,"  a  difficulty  in 
balancing  the  body,  ocular  spectra,  ringing  in  the  ears,  tempo- 
rary disorder  of  the  intellectual  functions,  are  the  most  remark- 
able cerebral  symptoms  of  a  congested  heart. 

Congestion  is  also  accompanied  by  disturbances  in  the  circu- 
lation of  the  spinal  cord,  and  either  the  motor  or  the  sensory 
column  may  be  affected  ;  so  that  in  one  class  of  cases  there  is  a 
change  in  the  sensibility  of  the  sensory  nerves,  and  in  another 
there  are  either  convulsive  movements,  or  a  loss  of  power  of 
those  muscles  which  are  supplied  by  the  motor  nerves. 

It  also  often  happens,  when  the  heart  is  congested,  that,  not 
only  is  the  circulation  in  the  brain  and  spinal  cord  disturbed, 
causing  the  various  symptoms  which  have  just  been  enumerated, 
but  the  cerebral  circulation  is  so  much  deranged,  that  hmmo' 
rrJiage  takes  place  within  the  head — hence  the  frequency  of 
cerelral  apoplexy  in  disorders  of  the  heart. 

The  haemorrhage  within  the  head  may  arise,  either  from  the 
exudation  of  blood  from  one  of  the  serous  membranes  of  the 
brain  ;  from  the  choroid  plexus ;  or  it  may  be  caused  by  a  rupture 
of  one  or  more  of  the  vessels  of  the  cerebral  parenchyma ;  the 
comparative  delicacy  of  the  tunics  of  the  cerebral  arteries  ren- 
dering them  more  liable  to  rupture  from  disturbances  in  the 
circulation  than  other  arteries. 

When  cerebral  apoplexy  is  caused  by  a  disordered  heart,  it 
has  been  already  pointed  out,  that  one  class  of  symptoms  arise 
from  derangement  in  the  functions  of  the  systemic,  and  another 
from  derangement  in  those  of  the  pulmonic  heart, —  a  division  of 
the  symptoms  which  may  be  satisfactorily  explained  by  compar- 
ing different  cases  of  apoplexy,  the  effect  of  cardiac  congestion. 

In  the  brain,  as  in  other  organs,  there  must  be  a  constant 
change  in  the  comparative  quantity  of  the  two  bloods ;  and 
according  to  these  changes  must  the  symptoms  vary.  If  the 
pulmonic  heart  be  congested,  all  the  symptoms,  such  as  lethargy, 
embarrassed  respiration,  the  varicose  condition  of  the  sub-cutane- 
ous veins,  and  the  slow  and  easily  compressed  arterial  pulse, 
point  out  the  deranged  state  of  the  i;e?iow5  circulation.  On  the 
other  hand,  when  the  systemic  heart  is  congested,  the  symptoms 
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are  of  an  opposite  character  ;  headache,  vertigo,  ringing  in  the      Chap. 

ears,  ocular  spectra,  mental  irritability,  insomnolency,  flushed 

countenance,   with  a  vigorous  pulse,  all  indicate  a   change  in 
the  arterial  circulation. 

But  though  we  are  able  to  refer  some  of  these  symptoms  to 
the  pulmonic,  and  others  to  the  systemic  heart,  yet  we  cannot 
well  conceive  any  considerable  degree  of  congestion  present  in 
the  one  heart  without  some  corresponding  change  in  the  other ; 
and,  therefore,  the  assemblage  of  the  symptoms  must  be  very 
different  in  the  various  phases  of  this  disease. 

Of  the  physiological  symptoms  of  a  congested  heart,  none  are  Symptoms 
more  remarkable  than  those  derived  from  the  pulmonary  system  ;  thepuimon- 
for,  whenever  the  cavities  of  the  heart  cannot  empty  themselves  ^'^^  '^^^  ^™ 
of  any  extra  blood,  such  additional  quantity  becomes  necessarily 
congested  in  the  pulmonary  vessels. 

The  provisions,  with  which  the  economy  is  endowed  for  pre- 
serving the  balance  of  the  circulation  in  the  thoracic  viscera 
may  therefore  be  considered  as  the  most  unerring  symptoms  in 
disturbances  of  the  heart.  These  instinctive  acts  of  the  economy 
are  of  two  kinds ;  by  the  one  the  blood  in  the  heart  is  increased, 
by  the  other  the  quantity  is  diminished  ;  and  what  is  of  equal 
value  to  our  pathological  inquiries,  is,  that  the  different  acts  are 
each  executed  by  different  organs. 

In  this  way  we  can  satisfactorily  explain,  how  one  person 
cries,  screams,  laughs,  hiccups,  sneezes,  or  vomits,  and  has  all 
the  voluntary  muscles  thrown  into  convulsive  movements — such 
acts  contribute  to  increase  the  heart's  blood,  and  may,  therefore, 
be  considered  symptoms  of  a  diminished  vigour  of  the  heart.  In 
like  manner,  we  can  explain  how  another  person  sighs,  sobs, 
and  weeps,  by  which  acts  the  surplus  blood  in  an  overloaded 
heart  is  forced  into  the  lungs.  The  deep  inspirations,  by  ex- 
panding the  lungs,  facilitate  the  ingress  of  the  venous  blood  into 
the  pulmonary  arteries,  and  also  assist  the  flow  of  the  oxygen- 
ated blood  into  the  pulmonary  veins ;  the  pulmonary  vessels, 
being  capable  of  sufficient  distention  to  receive  the  superabund- 
ant blood,  and  to  retain  it  until  it  is  expelled  by  respiration. 

Dyspnoea   and   asthma  are  also    symptoms   characteristic  of^vspnoea 
pulmo-cardiac  congestion.     The  breathing  may  become   more 
or  less  frequent,  and  the  expirations  are  made  with  more  diffi- 


I 
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Chap.      culty  than  the  inspirations.      This  disturbance  in  respiration 

Y  Y  Y  \r  T  T  T 

■  varies  at  different  times ;  sometimes  coming  in  paroxysms,  and 

readily  produced  by  the  slightest  movements  of  the  body. 

These  changes  in  respiration  differ  much  from  the  difficulty  in 
breathing,  which  is  caused  by  an  organic  change  in  the  lungs, 
such  as  tubercles.  The  "  panting  for  breath,"  the  short  inspi- 
rations and  long  expirations  are  remarkable  in  those  suffering 
from  a  congested  heart ;  but  when  a  portion  of  the  lungs  is  in- 
capable of  oxygenating  the  blood,  respiration  becomes  quickened, 
both  the  inspirations  and  expirations  being  shortened.  The 
first  of  these  conditions  arises  from  the  pulmonary  capillaries 
being  gorged  with  blood,  thus  rendering  inspiration  quicker 
than  expiration  ;  and  the  second  condition  arises  from  the  portion 
of  lung,  which  is  rendered  useless,  causing  respiration  to  be 
quickened  so  as  to  enable  the  sound  portion  of  the  lungs  the 
more  perfectly  to  oxygenate  the  blood. 

Cough.  There  is  no  more  characteristic  symptom  of  cardiac  congestion 

than  the  cough  by  which  it  is  often  accompanied.  It  is  loud, 
harsh,  dry,  and  comes  on  in  violent  paroxysms.  Sometimes,  in 
place  of  being  dry,  it  is  accompanied  by  mucous  expectoration  ; 
and  when  the  paroxysm  is  particularly  severe,  which  is  usually 
the  case  in  the  morning  when  rising,  it  is  accompanied  by  nau- 
sea and  sometimes  vomiting ;  the  effect  of  which  is  to  evacuate 
some  pellucid  and  more  or  less  glutinous  fluid.  The  cough  is 
often  brought  on  by  making  even  the  slightest  bodily  exertion, 
especially  by  a  change  of  posture,  as  in  lying  down,  or  rising  up, 
or  by  walking  up  stairs  ;  and  paroxysms  of  coughing  are  also 
excited  by  changes  in  the  temperature  of  the  atmosphere. 

Haemoptysis.  X  spontaneous  haemorrhage  is  one  of  the  most  frequent  symp- 
toms of  a  congested  heart :  the  blood  may  be  exhaled  from 
the  capillaries  of  any  portion  of  the  gas tro- pulmonary  mucous 
membrane  ; — from  the  pulmonary,  from  the  nasal,  or  from  the 
ha^morrhoidal  vessels  :  as  it  cannot  be  supposed  that  blood 
exuded  from  each  of  these  mucous  surfaces,  can  have  similar 
effects,  or  that  each  should  be  employed  by  the  economy  to 
mitigate  the  same  morbid  condition,  we  must  therefore  conclude 
that,  according  as  the  spontaneous  bleeding  takes  place  from  the 
one  or  the  other  of  these  parts,  it  will  indicate  the  seat  of  disease 
to  be  in  the  right,  or  in  the  left  heart ;  and  when  artificial  bleed- 
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ing  is  to  be  resorted  to,  these  different  lisemorrhages  are  a  safe      chap. 
guide  to  follow.^  XXXVIII 

The  hsemorrliage  which  accompanies |?M?mo -car 6?e«c  congestion 
is  remarkable  for  the  large  quantity  of  blood  which  is  sometimes 
evacuated,  and  for  the  relief  of  the  symptoms  which  it  affords  ; 
but  the  bleeding  is  not  always  so  very  profuse,  in  some  cases 
only  a  few  ounces  being  evacuated  in  each  attack. 

*'  The  quantity  of  blood  expectorated  is  often  enormous.  I 
have  seen  a  young  man  bring  up  ten  pounds  in  the  space  of  forty- 
eight  hours,  and  expire  at  the  termination  of  this  period.  In 
less  acute  cases,  I  have  seen  about  thirty  pounds  of  blood  passed 
in  fifteen  days."  Laennec. 

It  has  already  been  noticed  that  hcemoptysis^  though  often 
considered  as  a  symptom  of  ulceration  of  the  parenchyma  of  the 
lungs,  is  frequently  the  effect  of  pulmo-cardiac  congestion.  Al- 
though the  state  of  the  thoracic  viscera  in  such  cases  had  not 
been  explained,  nor  the  pathognomonic  characters  of  ulceration 
and  of  congestion  of  the  lungs  ascertained,  yet,  that  two  very 
distinct  states  of  the  thoracic  viscera  are  accompanied  by  hae- 
moptysis, has  been  long  known  to  pathologists. 

"  It  has  been  commonly  supposed  that  a  hcemoptysis  was 
naturally,  and  almost  necessarily,  followed  by  an  ulcer  of  the 
lungs,  but  I  will  presume  to  say,  that,  in  general,  this  is  a  mis- 
take ;  for  there  have  been  many  instances  of  hsennoptysis  occa- 
sioned by  external  violence,  without  being  followed  by  an  ulcer 
of  the  lungs ;  and  there  have  been  also  many  instances  of 
haemoptysis  from  an  internal  cause  without  any  consequent  ulcera- 
tion. And  this  too  has  been  the  case,  not  only  when  haemoptysis 
happened  to  young  persons,  and  recurred  for  several  times,  but 
when  it  has  often  recurred  during  the  course  of  a  long  life." 

There  is,  indeed,  no  more  certain  diagnostic  symptom  of  pulmo- 
cardiac  congestion,  than  the  relative  quantity  of  blood,  which 
is  expectorated  from  congested  lungs  and  from  an  ulcer  :  in 
congestion  the  bleeding  is  generally  very  profuse,  whereas 
haimorrhage  accompanying  ulcerated  lungs,  except  in  very  far 

1  Sometimes  the  eflFusion  takes  place  im-  haemorrhage    is  very  different  in  its  cha- 

mediately  after  the  cause  which  produced  racter,  from  those  which  take  place  in  con- 

the  congestion,  and  in  other  cases  it  is  a  sequence  of  ulceration  of  the  pulmonary 

subsequent  symptom.      Such  spontaneous  parenchyma. 


Cullen. 
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Chap.  advanced  cases,  and  where  some  large  vessel  happens  to  give 
—    '   way,  is  generally  small. 

Congestion  of  the  heart  may  not  only  be  accompanied  by  pul- 
monary hgemorrhage,  but  also  by  pulmonary  apoplexy.  In  this 
disease  there  is  an  exudation  of  blood  into  the  air-cells  of  the 
lungs  ;  and  from  its  resemblance  to  the  sanguineous  exhalation 
which  produces  cerebral  apoplexy,  it  was  denominated  byLaennec 
pulmonary  apoplexy. 

"  This  alteration  consists  in  an  induration  equal  to  that  of  the 
most  complete  hepatization  of  the  lung,  but  also  altogether  dif- 
ferent. It  is  always  partial,  and  rarely  occupies  a  large  portion 
of  the  lung ;  its  most  ordinary  extent  is  from  one  to  four  cubic 
inches.  It  is  almost  always  very  exactly  circumscribed,  and,  at 
the  point  where  the  induration  ceases,  the  engorgement  is  as  con- 
siderable as  towards  the  centre.  The  pulmonary  texture  around 
is  quite  sound.  We  sometimes  see  two  or  three  similar  engorge- 
ments in  the  same  lung,  and  as  often  both  lungs  are  affected  at 
the  same  time  in  the  same  manner,  these  engorgements  are 
generally  towards  the  centre  of  the  inferior  lobes,  or  towards  the 
Laennec.        posterior  thin  part  of  the  lung." 

"  The  principal  symptoms  of  this  disease  are  great  oppression, 
accompanied  with  much  irritation  of  the  larynx,  and  sometimes 
with  acute  pain  in  the  chest ;  a  frequent  pulse,  voluminous,  and 
.  presenting  a  peculiar  sort  of  vibration,  even  when  it  is  soft  and 
feeble  ;  and  this  takes  place  often  at  the  end  of  a  few  days. 
There  is  seldom  true  fever,  and  the  heat  of  the  skin  is  natural, 
or  nearly  so.  Often  the  heart  and  principal  arteries  give  a  very 
T. .„„<..        marked  hollow  sound." 

Laennec. 

Changes  in         Congestion  of  the  heart  is  always  accompanied  by  changes  in 

capuiarier^"  the  circulation  of  the  cutaneous  capillaries. 

In  proportion  as  the  left  heart  is  over-distended,  so  there  is 
a  corresponding  diminution  of  the  red  blood  in  the  cutaneous 
capillaries  ; — the  face  becomes  pale,  and  the  skin  of  the  extremi- 
ties bloodless  and  cold. 

This  condition  of  tlic  cutaneous  circulation  in  congestion  of 
the  heart,  is  admirably  delineated  by  our  immortal  poet;  and 
he  has  made  the  picture  more  striking,  by  contrasting  a  con- 
gested heart  with  the  head  congested  from  strangulation  : — 
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"  Oft  have  I  seen  a  timely-parted  ghost,  Chap. 

Of  ashy  semblance,  meagre,  pale,  and  bloodless,  XXXVIII. 

Being  all  descended  to  the  labouring  heart ,- 
Who,  in  the  conflict  that  it  held  with  death. 
Attracts  the  same  for  aidance  'gainst  the  enemy  ; 
Which  with  the  heart  there  cools,  and  ne'er  returneth 
To  blush  and  beautify  the  cheek  again. 
But  see,  his  face  is  black,  and  full  of  blood ; 
His  eyeballs  further  out  than  when  he  lived. 
Staring  full  ghastly  like  a  strangled  man ; 
His  hair  uprear'd,  his  nostrils  stretch'd  with  struggling ; 
His  hands  abroad  displayed,  as  that  one  gasp'd 
And  tugg"d  for  life,  and  was  by  strength  subdued. 
Look  on  the  sheets,  his  hair,  you  see,  is  sticking  ; 
His  well-proportion'd  beard  made  rough  and  rugged ; 
Like  to  the  summer's  corn  by  tempest  lodged. 
It  cannot  be  but  he  was  murder'd  here  ; 
The  least  of  all  these  signs  were  probable."  Henrv  VI 

The  symptoms  of  congestion  caused  by  cold  are  of  the  same 
general  character  as  those  from  inordinate  muscular  exertion  or 
mental  excitement.  The  heart's  impulse  is  increased,  and  the 
radial  pulse  diminished,  the  respiration  is  more  or  less  embar- 
rassed, the  functions  of  the  cerebro-spinal  system  are  disturbed, 
especially  those  of  the  cutaneous  capillaries. 

The  symptoms  of  congestion  of  the  heart  caused  by  a  suppres-  Symptoms  of 
sion  of  the  menstrual  flux  are  also,  in  many  respects,  similar  to  from  sup- 
those  which  are  produced  by  cold,  or  by  violent  muscular  exer-  cSrg^es.  '^' 
tion.     There  is  the  same  increased  impulse  of  the  heart,  and 
diminished  force  of  the  arterial  pulse  ;  and  there  is  more  or  less 
disturbance  of  the  pulmonary,  of  the  cerebro-spinal,  and  of  the 
capillary  systems. 

There  is,  however,  a  marked  difference  in  the  history  of  the 
disease  ;  for  whilst,  in  the  first  case  of  violent  muscular  exertion, 
the  symptoms  come  on  immediately  on  the  application  of  the 
cause,  whereas  congestion  from  the  suppression  of  the  menstrual 
flux,  or  produced  by  cold,  the  progress  is  gradual ;  an  observa- 
tion which  applies  generally  to  congestion  arising  from  the  sup- 
pression of  sanguineous  discharges,  and  also  from  the  drying  up 
of  ulcers  and  eruptions. 

The  digestive  organs  also  afford  symptoms  of  a  congested  symptoms 
heart.     "  Sickness  at  heart "  is  not  merely  a  figurative  expres-  the'd^gestwe 
sion,  for  it  often  happens  that  when  the  heart  becomes  con-  ^^s'^""- 
gested,  especially  from  mental  affliction,  nausea  and  vomiting 
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Chap.       supeivene.     In  cono^estion  from  other  causes,  voinitins:  is  by  no 

XXXVIII.  n  .  1  Q  J 

—       means  an  unirequent  symptom. 
^*^®-  A  lady,  from  a  sudden  and  severe  affliction,  vomited  almost 

incessantly  for  ten  days. 
Symptoms  In  prosecutiuff  these  inquiries  into  the  symptoms  of  cardiac 

derived  from  ^  .  ^  ..iniiii  n  -, 

each  heart.  Congestion,  however  intimately  blended  the  symptoms  oi  each 
variety  of  the  disease  may  be,  we  must  expect  to  find  an  essential 
difference  in  tbe  character  of  those  symptoms  which  are  derived 
from  each  of  the  two  hearts. 

It  has  already  been  pointed  out,  that  there  are  great  differences 
in  the  apparatus  and  in  the  functions  of  the  pulmonic  and  sys- 
temic heart, — differences  which  enable  a  satisfactory  explanation 
to  be  given  of  many  phenomena  in  the  diseases  of  each  ;  as,  in- 
deed, nothing  can  differ  more  than  the  effects  which  congestion 
produces  on  the  right  and  left  hearts.  Thus,  when  the  right 
heart  becomes  congested,  the  stagnation  of  the  venous  blood  will 
cause  more  or  less  congestion  throughout  the  whole  venous  sys- 

Veno-puimo-  tcm  ;  but  in  a  congested  state  of  the  left  heart,  whilst  the  flow 

tion.  of  the  arterial  blood  from  the  lungs  is  impeded,  the  impetus  of 

the  arterial  stream  throughout  the  system  is  diminished. 

The  anatomi-       The  most  characteristic  anatomical  symptoms  of  cardiac  con- 

cal  symp-  .  ,  .  .  . 

toms.  gestion  from  an  excessive  muscular  exertion  are,  an  increase  in 

the  impulse  of  the  heart,  and  a  diminution  in  the  vigour  of  the 
arterial  pulse. 

The  increase  in  the  heart's  impulse  arises  from  the  parietes  of 
the  heart  being  preternaturally  excited  by  the  increased  quantity 
of  blood  contained  in  its  cavities ;  and  the  diminution,  in  the 
vigour  of -the  arterial  pulse,  is  the  consequence  of  the  left  ven- 
tricle being  unable  to  expel  the  blood  with  its  wonted  force. 
This  condition  of  the  circulation  is  of  great  practical  importance, 
as  it  points  out  the  propriety  of  examining,  at  the  same  time, 
both  the  cardiac  and  the  arterial  pulse,  and  thus  enables  us  to 
adopt  those  remedial  means  for  restoring  the  disordered  circula- 
tion, which  attention  to  the  arterial  pulse  alone  could  not  have 
suggested. 

This  increase  in  the  heart's  impulse  is,  generally,  to  such  a 
degree  as  to  be  felt  by  the  patient ;  the  term  palpitation  being 
employed  in  common  language  to  signify  such  increase  in  the 
beatings  of  the  heart. 


CONGESTION  OF  THE  HEART.  475 

Besides  an  increase  in  the  impulse,  there  is,  in  many  cases,  an      cuap. 

increased  sensibility^  and  more  or  less  tenderness  of  the  heart's 

parietes :  there  is  frequently  a  sensation  also  of  fulness ;  to  re-  fn^reased!" 
lieve  which  the  patient  makes  an  effort,  by  deep  inspirations, 
but  which  he  cannot  altogether  remove  by  any  change  in  his 
breathing. 

When  the  action  of  the  heart  is  violent,  it  often  causes  more 
or  less  elevation  of  the  intercostal  muscles  : — 

"  Her  bosom  heaves 
With  palpitations  wild."  Thompson. 

The  resonance  becomes  dull  over  a  large  space  of  the  chest,  signs  on  per- 
and  the  sounds  of  a  congested  heart  are  in  the  ratio  of  its  im-  ^^^*^°"- 

,  ,        .  1^1  •     1  Changes  in 

pulse  ;  for  in  those  cases  where  the  impulse  of  the  systemic  heart  the  sounds^. 
is  increased,  the  audible  sound  is  diminished  ;  and  when  the  con- 
gestion chiefly  affects  the  pulmonic  heart,  the  impulse  is  dimi- 
nished and  the  sound  proportionately  increased. 

Symptoms  also  arise  in  congestion,  which  may  be  considered 
common  to  both  hearts ;  and  it  is  to  the  numerous  changes  in 
the  pulmonic  and  systemic  circulation  we  are  to  attribute  those 
pathological  phenomena  so  constantly  observed  in  the  congested 
heart  and  lungs ;  the  various  changes  in  the  functions  of  the  two 
hearts  causing  endless  combinations  of  the  symptoms. 

Besides  the  symptoms  of  cono-estion,  which  have  been  enume-  symptoms  in 

''      ^  o  /  ^   ^  congestion, 

rated,  from  whatever  cause  a  congested  condition  of  the  heart  combined 

,  ,  1  1  i  1  IP  ,  •  1  ^^i^^'i  diseases 

may  have  been  produced,  another  order  oi  symptoms  arise  when  in  other 
the  seeds  of  a  latent  disease  appear  in  some  other  organ.  In  ^""^'^"^ 
those  persons,  who  had  previously  been  afflicted  with  a  disorder, 
either  of  the  heart  or  lungs,  or  of  the  brain  or  liver,  these 
organs  suffer  in  an  aggravated  degree,  when  congestion  of  the 
heart  takes  place,  and  the  combination  of  the  two  ailments 
causes  a  new  assemblage  of  symptoms. 

But  there  is  an  order  of  symptoms  in  congestion  which  derive  Symptoms 

.  ,     ,  .  .  .  derived  frc'iii 

their  origin  from  changes  in  the  qualities  of  the  hlood :  these  changes  in 
take  place  when  congestion  has  been  caused  by  inordinate 
muscular  exertions,  or  by  violent  mental  emotions  ;  and  though 
we  may  not  be  able  to  discriminate  such  symptoms,  it  is  ex- 
tremely probable  that  the  changes  produced  in  the  heart's  func- 
tions by  changes  in  the  blood's  qualities,  become  so  intermingled 
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Chap.  'With  tliose  symptoms  which  are  produced  by  changes  in  its 
xxx^  III.  qudfiiiiiQg  within  the  cavities  of  the  heart  and  in  the  coronary 
and  pulmonary  vessels,  that  we  cannot  expect  such  multiplied 
combinations  of  symptoms  can  be  discriminated  from  one  an- 
other by  any  physiological  phenomena,  far  less  by  physical 
signs. 

Eeflecting  on  the  numerous  changes  which  are  produced  in  the 
condition  of  the  heart  in  the  varieties  of  congestion,  and  on  the 
different  phases  of  the  disease  from  differences  in  the  causes  by 
which  it  has  been  produced,  as  well  as  from  the  different  compart- 
ments of  the  pulmonic  and  systemic  hearts  and  coronary  arteries 
which  may  be  congested,  we  readily  perceive  how  difficult  it 
must  be  to  analyse  and  explain  the  various  combinations  of  the 
symptoms.  On  taking  a  retrospective  view  of  the  symptoms  of 
this  disease,  there  is  not  one  of  them,  when  taken  separately, 
which  may  not  be  met  with  in  other  diseases  of  the  thoracic 
viscera ;  so  that  it  is  only  by  examining  the  different  com- 
binations of  them  in  each  case,  by  which  anything  like  a  correct 
diagnosis  can  be  formed. 

In  this  investigation,  we  need  surely  expect  to  obtain  little 
or  no  aid  from  physical  signs  ;  for,  whatever  changes  may  take 
place  in  the  impulse,  and  in  the  sounds  of  a  congested  heart, 
such  changes  must  have  been  hitherto  considered,  and  have  been 
included  in  the  catalogue  of  the  symptoms  of  other  diseases  of 
the  heart :  these  difficulties  satisfactorily  account  for  many  of  the 
errors  in  diagnosis,  which  have  arisen  from  relying  on  physical 
signs. 
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THE  TREATMENT  OF  CONGESTION  OF  THE  HEART. 


Bloodletting ;  rationale  of  its  effects  in  the  treatment  of  congestion ;  general 
and  local  bloodletting ;  when  they  are  to  he  employed ;  curative  effects  of 
nausea  and  vomiting^  sneezing  and  coughing;  employment  of  medicines. 

To  establisli  rational  principles  for  the  treatment  of  conges-  Treatment  of 
tion  of  the  heart  is  of  primary  consequence.     The  frequency  of 
this  condition  of  the  heart ;  the  vital  organs  under  its  influence  ; 
its  pernicious  consequences  when  not  subdued ; — all  show  the 
importance  of  this  branch  of  therapeutics. 

The  treatment  of  cardiac  congestion  consists  in  fulfilling  two 
conditions  ;  the  one  is  to  relieve  the  cavities  of  the  heart  and  the 
coronary  and  pulmonary  vessels  from  the  superabundant  blood  ; 
the  other  is  to  administer  such  medicines  as  will  tranquillize  the 
disturbed  action  of  the  heart,  and  also  to  restore  the  qualities  of 
the  blood. 

To  fulfil  the  first  of  these  conditions,  one  of  the  most  power-  Bloodletting, 

.  .  when  to  be 

ful  means  is  bloodletting.  In  resorting  to  this  remedy  we  are,  employed. 
I  may  repeat,  strictly  imitating  a  process  which  Nature  employs 
to  relieve  congestion, — a  spo7ita7ieous  hcemorrhage  often  takes 
place  at  some  period  of  the  disease  either  from  the  pulmonary, 
from  the  ethmoidal,  or  from  the  hemorrhoidal  vessels,  by  which 
the  symptoms  are  mitigated.^ 


1  "  After  so  many  evident  instances  of 
this,  we  can  hardly  doubt  of  the  like  powers 
taking  place  also  in  the  more  obscure  in- 
ternal parts,  in  many  cases  of  disease  which 
are  sponlaneously  cured  by  the  operations 
of  nature;  or,  in  other  words,  by  the  spon- 
taneous powers  of  the  animal  economy,  and 
particularly  that  the  state  of  the  circulation 
is  often  regulated  so  as  to  be  excited  to  a 
stronger  action,  merely  by  the  occurrence  of 


resistance  or  debility.  All  this  particularly 
applies  to  render  it  probable  that  the  elfect 
of  sedatives,  exciting  the  action  of  the  sys- 
tem, either  in  general,  or  of  particular  parts, 
may  be  explained  entirely  by  their  being 
effects  of  a  vis  mcdicalrix  naturcc,  obviathig 
injuries  which  threaten  the  whole  system  or 
particular  parts ;  and  to  finish  this  subject, 
nothing  can  better  show  that  active  powers 
can    be    excited    merely    by    a    sense    of 


I 
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ch.  XXXIX.  The  curative  effects  to  be  anticipated  from  the  abstraction 
iiatiomTe  of  of  blood  ill  cardiac  congestion  are  also  illustrated  by  the  phy- 
effect'foV^^^    siological   and    by  the    pathological   views  which  have   been 

bloodletting,     g-jven. 

It  has  been  demonstrated,  that  if  the  cavities  of  the  heart  be 
congested  and  unable  to  evacuate  their  contents  with  their 
wonted  force,  and  that  if  a  portion  of  these  contents  be  removed, 
the  power  of  the  heart  to  expel  the  blood  is  immediately  re- 
stored. Every  one  must  have  experienced  the  difficulty  in 
voiding  the  first  portion  of  urine,  when  the  bladder  has  accident- 
ally been  much  over-distended,  and  how  the  remaining  portion 
flows  in  a  much  fuller  stream,  and  requires  a  much  less  expulsive 
effort.  This  analogy  is  still  further  illustrated  in  the  diseased 
condition  of  other  muscular  organs,  such  as  the  alimentary  canal 
and  the  uterus. 
The  ingenious  The  Same  curative  principle  is  admirably  illustrated  by  the 
Dieffenbach.  ingcuious  practice  of  Dieffenbach,  who,  attributing  the  failures  of 
the  Taliacotian  operation  to  the  portion  of  displaced  skin  sphace- 
lating from  a  congested  state  of  the  cutaneous  capillaries^  per- 
fectly succeeded  in  preserving  the  life  of  the  displaced  integu- 
ment by  keeping  up  a  constant  oozing  of  blood  from  the  congested 
capillaries,  applying  in  succession  one  leech  after  another  until 
the  adhesive  process  was  completed. 

In  the  treatment  of  cardiac  congestion,  caused  by  inordinate 
muscular  exertion,  bloodletting  may  be  employed,  either  gener- 
ally or  locally. 

When  there  is  a  great  increase  in  the  heart's  impulse,  and 
much  embarrassment  in  breathing,  especially  if  the  disturbance 
of  the  circulation  has  been  of  short  duration,  general  bloodletting 
ought  to  be  resorted  to,  and  a  sufficient  quantity  of  blood  re- 
moved to  tranquillize  both  the  respiration  and  the  impulse  of 
the  heart. 

The  blood  should  be  allowed  to  flow  as  long  as  there  is  not  any 
very  sensible  diminution  in  the  impulse  and  in  the  sounds  of  the 
heart.    Syncope^  which  is  so  powerful  in  subduing  inflammatory 

debility,  than  UiiH,  tliat  if  a  Klimulua  acouh-  in  the  s}><lein,  or  in  particular  i)art8.     All 

tomed  to  support  the  activity  of  the  sy.stein  thcHc  means  of  exciting  the  action  of  the 

happen  to  be  witlidrawn,  the  sense  of  dcbi-  system,  or  of  particular  parts,  we  name  t;j- 

lity  thence  arising  produces  various  actions  dirnt  stimnlanls. — Ci'LLEn's  Mat.  Med. 
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diseases,  must  be,  in  cardiac  congestion,  carefully  avoided,  and  ch.  xxxix. 
especially  if  the  congestion  be  accompanied  by  any  other  morbid 
condition  of  the  heart.  It  is  in  such  cases  where  the  too  free 
abstraction  of  blood  has  been  followed  by  pernicious  effects,  and 
led  bloodletting  to  be  deemed  a  dangerous  remedy  in  diseases  of 
the  heart. 

When  a  vein  is  opened,  the  radial  pulse  should  be  carefully  ^^^^^  ^ 
watched,  and  thouo-h  it  may  retain  a  certain  force,  yet  whenever  shouwbe 

,,  .      -  .  ,  ^     ,  ,  1  1       1    1        n  estimated. 

the  ventricular  contractions  become  leeble,  no  more  blood  should 
be  abstracted.  What  opinion,  then,  can  be  formed  of  the  dis- 
cretion of  a  physician  wdio  orders  a  patient  to  lose  any  particular 
quantity  of  blood,  with  the  same  confidence  as  he  would  pre- 
scribe a  dose  of  a  medicine  ? 

Unless  the  symptoms  are  uro^ent,  local  is  preferable  to  sreneral  Local  bieed- 

iug  when  to 

bloodletting ;  and  the  beneficial  effect  of  leeches  applied  to  the  be  employed, 
precordial  region  is  very  remarkable.  By  employing  leeches  Leeches. 
the  risk  of  too  much  depletion  is  greatly  avoided ;  it  will  be 
almost  invariably  found  that  the  bleeding  from  the  leech-bites 
is  in  proportion  to  the  fulness  of  the  vessels.  So  that,  as  the 
bleeding  is  profuse,  so  will  it  be  found  useful.  This  effect  of 
leeches,  is  one  reason  for  preferring  them  to  the  operation  of 
cupping. 

Leeches,  too,  must  also  have  a  derivative  effect,  when  they  are  Their  deriva- 
applied  to  parts  at  a  distance  from  the  heart,  as  upon  the  feet.  *^^®  ^  ^^^^' 
In  those  cases  of  congestion,  where  their  frequent  repetition  is 
necessary,  after  they  have  first  been  applied  to  the  precordial 
region,  they  may,  if  repeated,  be  applied  to  the  feet,  and  on 
subsequent  occasions,  to  that  part  whence  the  bleeding  will  give 
most  relief. 

Besides  the  effects  of  abstracting  blood,  congestion  of  the  heart  other  modes 
is  also  to  be  relieved  without  removing  any  of  the  vital  fluid  fng  the'biood 
from  the  system.     This  is  to  be  accomplished,  as  has  already  '"  *''°  ^^^''^' 
been  explained,  by  dry-cupping^  rubefacients^  friction^  and  the 
pediluvium. 

As  congestion  of  the  cavities  of  the  heart  is  accompanied  by  Their  utility 

" .  1 "    explained. 

corresponding  changes  in  the  coronary  and  pulmonary  vessels, 
the  decided  benefit  derived  from  the  application  of  leeches  to  the 
precordial  region  can,  I  am  persuaded,  be  satisfactorily  explained 
by  the  vascular  anastomosis  which  subsists  between  branches  of 
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Ch.  XXXIX  the  coronary^  the  internal  mammary^  the  bronchial  arteries, 
and  also  upon  the  arteries  of  the  pericardium  and  root  of  the 
aorta. 

In  the  treatment  of  those  suffering  from  a  congested  heart,  the 
various  instinctive  acts  which  are  resorted  to  by  the  respiratory 
and  circulatory  organs,  and  which  are  such  unerring  symptoms 
in  the  heart's  disorders,  ought  not  to  be  disregarded.  Of  those 
instinctive  acts,  there  are  some  which  we  have  the  power  of  imi- 
tating. We  can  increase  the  blood  in  the  heart  by  muscular 
exercise  and  by  titillation  ;  we  may  change  the  respiration  by 
swinging  and  rotatory  motion  ;  and  we  may  cause  vomiting^  sneez- 
ing^ and  coughing  — all  which  acts  unload  the  heart. 

But  when  we  have  not  the  means  of  imitating  these  instinctive 
processes,  by  which  the  loaded  heart  may  be  relieved,  they 
should  not  be  interrupted,  but  allowed  to  take  their  course  ; 
and  those  acts  which  increase  the  blood  in  the  heart,  onght  to 
be  equally  guarded  against.  The  pernicious  effects  of  the  re- 
storative processes  when  checked,  such  as  sometimes  happens  in 
consequence  of  their  being  under  the  influence  of  the  will^  are  so 
well  known  that  not  only  medical  records  abound  with  illustra- 
tions, but  its  evil  effects  have  not  escaped  the  poet : — 

"  She  never  told  her  love, 
But  let  concealment,  like  a  worm  i'  the  bud, 
Feed  on  her  damask  cheek." 

As  the  act  of  vomiting  is  frequently  resorted  to  by  the  economy 
for  restoring  a  disturbed  circulation,  so  it  may  be  employed  to 
relieve  the  heart  when  it  has  become  congested ;  and  there  is  no 
indication,  which  points  out  the  propriety  of  administering  an 
emetic^  more  than  nausea  or  vomiting. 

Of  no  less  consequence  are  nauseants  in  the  treatment  of  con- 
gestion. The  influence  of  nausea  upon  the  heart  has  been  fully 
explained ;  its  powers  of  diminishing  the  vigour  of  the  circulation 
renders  it  a  most  useful  remedy  in  the  treatment  of  congestion 
of  the  heart. 

To  produce  nausea  there  is  no  medicine  more  generally  appli- 
cable than  the  preparations  of  antimony ;  the  mode  of  administer- 
ing them  I  have  already  mentioned. 
thTcruiHccu'^       During  the  treatment  of  cardiac  congestion  a  i)eriod  will  sooner 
tiveHymp-        j.  \r^[^.Y  arrivc  whcu  it  is  expedienl  to  discontinue  the  use  of  de- 

toins  of  con-  '■ 

geetion. 


Shakspere. 

Curative 
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and  of 
nauseants. 


CONGESTION  OF  THE  HEART.  481 

pletion  and  antimonials,  or,  at  all  events,  to  give  them  only  in  ch.  xxxix. 
such  doses,  and  at  such  intervals,  as  will  not  create  nausea ;  and 
only  as  long  as  they  have  a  decided  effect  in  alleviating  the 
symptoms  of  the  disorder. 

This  being  accomplished,  the  heart  often  remains  more  or  less 
irritable,  the  impulse  is  diminished,  the  sounds  become  less  in- 
tense, the  pulsations  are  more  frequent,  and  the  radial  pulse  is 
feeble  and  tremulous.  These  symptoms  may  be  occasioned  either 
by  a  disordered  state  of  the  muscular  parietes  of  the  heart,  which 
may  have  been  present  from  the  commencement  of  the  conges- 
tion ;  or  they  may  depend  upon  changes  in  the  qualities  of  the 
blood,  or  both  causes  may  be  combined. 

The  irritable  condition  of  the  heart's  parietes  will  be  subdued  Use  of 
by  the  administration  of  neurotics^  and  the  state  of  the  blood 
will  be  improved  by  hcematic  medicines. 

Of  the  neurotics^  opium,  belladonna,  digitalis,  camphor,  and 
ammonia,  are  all  calculated  to  tranquillize  the  heart ;  the  mode 
of  administering  them  has  already  been  fully  explained. 

In  cases  of  congestion  where  the  blood  is  altered  in  its  quali-  and  of 
ties,  the  mineral  and  alkaline  medicines  should  be  employed.      ^^ 
Indeed,  the  beneficial  effects  derived  from  the  use  of  haematic 
medicines  after  a  depletive  system  of  treatment  has  been  adopted, 
and  followed  by  neurotics,  confirm  the  truth  that  the  qualities  of 
the  blood  were  changed  in  such  cases  of  cardiac  congestion. 

The  management  of  the  diet  of  those  suffering  from  a  congested  Dietetics. 
heart  is  of  great  consequence  ;  for  such  is  the  intimate  relation 
between  the  heart  and  stomach,  that  the  slightest  impropriety 
either  in  the  quality,  in  the  quantity,  or  in  the  regularity  of  a 
meal  often  deranges  a  healthy  circulation.  Hence  it  becomes 
imperative  for  a  person  who  is  suffering  from  cardiac  congestion 
not  to  partake  of  food  either  of  a  quality,  or  in  a  quantity  that 
cannot  be  perfectly  digested. 

With  respect  to  stomachic  medicines,  they  are  generally  hurt-  stomachics. 
fill  in  cardiac  congestion.  Bitters  and  astringents  are  pernicious, 
not  only  during  the  congested  state  of  the  heart,  but  also  when 
it  becopaes  irritable  after  the  symptoms  of  the  congestion  have 
been  removed.  The  disturbance  which  these  medicines  create 
in  the  vascular  system  of  the  alimentary  canal  is  communicated 

2  H 
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ch.  XXXIX.  to  the  central 
bility. 

The  cutaneous  surface  is  likewise  a  channel  for  the  exhibition 
of  some  remedies  in  congestion.  Warm  and  cold  bathing  in  their 
various  forms,  rubefacients^  and  blisters^  and  the  local  application 
qI plasters  composed  of  opium  or  belladonna,  are  all  useful  re- 
medies. The  mode  in  which  they  are  to  be  employed  in  the 
treatment  of  diseases  of  the  heart,  has  already  been  pointed  out. 
Of  no  less  importance  in  the  treatment  of  cardiac  congestion, 
is  the  regulation  of  the  excrementitious processes;  the  explanation 
which  has  been  already  given  of  the  use  oi  purgatives,  sudorifics, 
diuretics,  and  expectorants,  is  strictly  applicable  to  their  adminis- 
tration in  the  treatment  of  congestion. 

Though  the  influence  of  respiration  on  the  action  of  the  heart 
has  long  been  known  to  physiologists,  from  inhaling  noxious 
vapours,  and  from  the  influence  of  poisons,  I  am  not  aware  of 
artificial  respiration  being  much  resorted  to  as  a  therapeutic 
agent,  except  in  cases  of  congestion  from  drowning,  or  sufl'oca- 
tion.  When  John  Hunter  on  one  occasion  found  that  his 
heart  ceased  to  beat,  he  made  a  great  eflbrt  to  inspire,  and  the 
circulation  was  restored.  I  have  alluded  to  the  case  of  a  man 
who  was  brought  up  from  a  coal-pit  apparently  lifeless,  and  who 
was  completely  recovered  by  artificial  breathing  and  venesection, 
and  of  vomit-  The  beneficial  influence  of  vomiting  upon  the  action  of  the  heart 
explains  the  common  practice  of  miners  taking  an  emetic  when- 
ever they  have  inhaled  a  noxious  gas. 

The  observations,  which  have  hitherto  been  made  on  the  treat- 
ment of  congestion,  apply  chiefly  to  that  congestion  which  has 
been  caused  by  some  inordinate  muscular  exertion  and  by  mental 
emotions ;  but  it  is  evident  that  the  treatment  must  be  modified 
according  to  the  cause  by  which  the  disorder  has  been  produced. 
Congestion  of  the  heart,  arising  from  a  suppression  of  the  men- 
strual flux,  may  usually  be  relieved  by  bloodletting,  combined 
with  those  medicines  which  have  a  specific  action  on  the  uterine 
system,  and  which  relieve  and  regulate  the  catameiiia. 

As  a  general  rule,  tlie  most  effectual  mode  of  restoring  the 
suppressed  menstrual  flux  is  to  employ  the  chief  remedial  means 
one  or  two  days  previous  to  the  usual  time  when  it  should  ap- 
pear ;  for  there  is  doubtless  a  greater  eff'ort  made  by  the  economy 


ing. 
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at  the  approach  of  that  period,  than  at  any  other  to  restore  the  ch.  xxxix. 
discharge,  and  therefore  the  curative  measures  are  then  assisted 
Ly  the  vis  medicatrix. 

"  It  commonly  happens  in  the  cases  of  suppression  that 
though  the  menses  do  not  flow  at  their  usual  periods,  there  are 
often  at  those  periods  some  marks  of  an  effort  having  a  tendency 
to  produce  the  discharge.  It  is,  therefore,  at  those  times  espe- 
cially, when  the  efforts  of  the  system  are  concurring,  that  we  ought 
to  employ  the  remedies  for  curing  a  suppression  ;  and  it  is  com- 
monly fruitless  to  employ  them  at  other  times,  unless  they  be  such 
as  require  some  continuance  in  the  use  to  produce  their  effects."  cuiien. 

With  regard  to  the  abstraction  of  blood,  two  or  three  leeches 
should  be  applied  to  one  of  the  feet  the  day  previously  to  that  on 
which  the  re-appearance  of  the  flux  is  anticipated.  The  quantity 
of  blood  abstracted  by  the  leeches  will  vary  exceedingly ;  the 
wounds  sometimes  yielding  but  a  small  quantity,  and  at  other 
times  the  profuseness  of  the  bleeding  from  so  few  leeches  will 
appear  surprising. 

A  few  days  before  the  arrival  of  the  regular  period,  it  is  also 
of  importance  that  the  primce  vice  should  be  completely  un- 
loaded. At  the  same  time,  it  is  advisable  to  use  those  purga- 
tives which  act  on  the  large  bowels,  and  which  more  or  less 
irritate  the  rectum  and  uterine  system,  such  as  aloes,  the  local 
irritation  of  that  medicine  contributing,  along  with  the  other 
depletive  means,  to  restore  the  uterine  function. 

Though  the  chief  remedial  measures  should  be  administered 
immediately  before  the  accession  of  the  regular  period  of  men- 
struation, yet  attention  ought  to  be  always  paid  to  the  general 
health  before  that  period  arrives.  There  is  usually  more  or  less 
tumult  in  the  heart's  action,  which  the  application  of  a  few  leeches 
to  the  cardiac  region,  and  the  pediluvium,  and  especially  an 
emetic,  will  relieve.  Any  excited  state  of  the  cerebro-spinal 
system  will  be  tranquillized  hj ammonia,  camp hor,  and  galhanum. 
The  digestive  apparatus  should  be  regulated,  taking  pains  to 
discriminate  any  derangement  which  might  have  existed  previous 
to  the  cessation  of  the  menses,  and  bestowing  upon  such  a  special 
management. 

If  the  means  employed  be  sufficient  to  restore  the  menstrual 
flux,  that  event  will  usually  be  followed  by  an  alleviation  of  the 
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Ch.  XXXIX.  disturbance  of  the  heart,  and  according  to  the  degree  of  the  sub- 
sidence of  the  symptoms  of  the  cardiac  congestion,  the  future 
treatment  must  be  regulated. 

Should  the  impulse  of  the  heart  not  be  subdued,  leeches  may 
again  be  resorted  to,  and  applied  either  to  the  cardiac  region  or 
to  the  feet,  or  the  tartarized  antimony,  or  James's  powder  may 
contribute  to  subdue  the  symptoms.     But  whenever  the  cardiac 
and  arterial  pulse  are  reduced  in  force,  then  neurotic  medicines, 
such  as  opium,  ammonia,  camphor,  may  be  administered,  and 
continued  as  long  as  the  heart's  action  is  disturbed. 
Treatment  of       Precisely  the  same  principles  of  treatment  should  be  adopted 
from?sup-     '^^  those  cases  of  veno -pulmonary  congestion  which  have  been 
iheTasmo-     causcd  by  a  sudden  stoppage  of  the  hcumorrhoidal  flux.     The 
rrhoidaiflux,  plethoric  State  of  the  portal  system,  which  such  haemorrhages 
relieve,  is  a  condition  frequently  so  connected  with  a  congestion 
of  blood  in  the  inferior  cava  vein,  and  a  corresponding  stagnation 
of  the  venous  blood  in  the  right  heart,  that  whenever  that  sys- 
tem is  not  relieved  by  the  hajmorrhoidal  flux,  a  corresponding 
congestion  is  caused  in  the  venous  system,  especially  in  the  veins 
of  the  right  heart, 
or  the  sudden      When  cardiac  cono^estion  has  been  caused  by  the  sudden  heal- 

nealing  of  an    .  ^  "^  . 

ulcer.  ing  of  an  old  ulcer,  or  by  the  drying  up  of  some  eruption,  not  only 

are  the  symptoms  to  be  relieved  by  depletion,  but  a  return  of  the 
discharge  from  tlie  ulcer,  or  of  the  eruption,  is  to  be  encouraged 
by  the  application  of  emollients,  and  the  introduction  of  a  seton 
or  an  issue.  Cases  are  by  no  means  rare,  where  a  fit  of  apoplexy 
has  been  caused  from  the  neglect  of  such  treatment. 

Treatment  of       The  treatment  of  congestion  from  cold,  whether  it  has  been 

congestion  tit 

from  cold,  applied  to  the  cutaneous,  or  to  the  gastro-pulmonary  mucous 
surface,  should  have  for  its  object  to  restore  the  balance  of  the 
circulation,  by  employing  such  means  as  will  increase  the 
quantity  of  blood  in  the  capillary  system.  There  is  no  remedy 
that  will  produce  this  effect  so  quickly  and  so  eifectually  as  an 
emetic.  The  tartarized  antimony,  rubefacients,  friction,  the 
pediluvium,  and  the  warm  bath,  along  with  ammonia  and  cam- 
phor, are  also  to  be  administered  ;  and  though  in  some  cases 
bloodletting  may  be  advantageously  employed,  it  should  be  re- 
sorted to  with  great  caution. 

and^from  That  cardiac  congestion,  which  lias  been  caused  by  receiving 


operation  for 
aneurism. 
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into  the  stomacli  very  hot  substances,  must  require  the  same  ch.  xxxix. 
general  treatment  as  when  the  congestion  has  been  caused  by 
cold  drinks.  The  only  remarkable  case  of  this  description,  which 
has  ever  come  under  my  own  observation,  has  been  already  re- 
ferred to.  The  spontaneous  bleedings  from  the  nose  which  took 
place  so  frequently,  and  for  so  many  years  in  this  patient,  were, 
along  with  all  the  symptoms  of  congestion,  relieved  by  the  re- 
peated application  of  leeches  on  the  precordial  region,  along 
with  antimonials  and  the  preparations  of  iron. 

When  the  heart  becomes  congested  from  the  stream  of  blood  and  after 
through  an  artery  having  been  interrupted  for  the  cure  of  an  '^°^^*^  ^  ^^" ' 
aneurism^  or  after  a  limb  has  been  removed,  great  benefit  will  be 
derived  from  bloodletting ;  the  rationale  of  which  is  quite  appa- 
rent. 

Eeviewing  the  numerous  failures  in  the  operations  that  have  after  the 
been  performed  for  the  cure  of  aneurisms^  I  am  convinced  that 
their  want  of  success  has,  in  many  instances,  arisen  from  the 
subsequent  congestion  of  the  heart  and  lungs  ;  the  pulmo-cardiac 
congestion  having  laid  the  foundation  of  those  inflammatory 
attacks  on  the  pulmonary  system,  to  which  the  fatal  result  of 
these  operations  has  been  so  frequently  attributed. 

The  effects  of  the  amputation  of  a  limb  upon  the  condition  of  ^^^er  ampu 

^       ,  .  tation. 

the  heart  are,  in  many  respects,  analogous  to  a  stoppage  of  the 
circulation  in  an  arterial  trunk  ;  but  with  this  difference,  that  in 
the  operation  of  amputation,  there  is  always  more  or  less  con- 
siderable loss  of  blood  ;  whereas,  a  ligature  may  be  placed  upon 
an  artery,  and  the  operation  causes  but  a  few  tea-spoonfuls  of  the 
vital  fluid  to  escape.  This  remark  applies,  indeed,  to  all  great 
operations ;  for  in  the  majority  of  cases  where  they  have  proved 
fatal,  death  has  been  occasioned,  not  by  inflammation  of  the 
wounded  parts,  but  by  an  inflammatory  affection  of  some  vital 
organ. 

The  principles  of  treating  cardiac  congestion  which  has  been  From  the 

.  .   .  °  .  passions. 

caused  either  by  the  exciting  or  by  the  depressing  passions  are 
in  many  respects  different ;  the  increased  action  of  the  systemic 
heart  in  the  one  case,  and  its  diminished  action  in  the  other, 
will  require,  it  is  evident,  very  different  modes  of  treatment. 

When  the. action  of  the  heart  has  been  disturbed  from  an  ex- 
citing passion,  the  congestion  may  be  relieved  by  the  instinctive 
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ch.  XXXIX.  efforts  of  the  economy ;  such  as  by  sighing  and  weeping  ;  but  if 
the  congestion  be  in  a  greater  degree,  then  it  will  be  subdued  by 
the  abstraction  of  some  blood. 

"  When  I  hear  one  call  upon  another  to  be  manly  and  to  re- 
strain tears  ;  if  they  flow  from  the  social  and  kind  affections,  I 
doubt  the  humanity,  and  distrust   the  wisdom,  of  the  couu- 

»v  {titer  o.  __ 

Landor.  Scllor. 

But  an  opposite  system  of  treatment  must  necessarily  be  em- 
ployed in  those  cases  of  congestion  which  are  caused  by  the 
depressing  passions.  When  the  blood  is  congested  from  a  dimi- 
nution of  the  vital  powers,  in  place  of  abstracting  blood,  which 
would  still  further  diminish  these  powers,  such  cardiac  medi- 
cines are  to  be  administered  as  will  increase  the  heart's  vigour, 
and  also  such  mechanical  means  as  will  increase  the  circu- 
lation. At  the  same  time,  we  meet  with  cases,  as  I  observed 
when  considering  the  state  of  the  sanguineous  system  in  apo- 
plexy, where  both  the  arterial  and  venous  systems  are  congested. 
The  same  assemblage  of  symptoms  takes  place  in  cardiac  con- 
gestion, and  similar  principles  of  treatment  should  be  adopted, 
both  depletion  and  neurotic  medicines  being  required. 
From  That  congestion  should  be  a  frequent  concomitant  of  altera- 

the  structure  tious  in  the  Structure  of  the  heart  and  lungs  is  not  surprising, 
and  lung^  whcu  it  is  considered,  that  such  changes  will  have  the  effect  of 
rendering  the  heart  less  capable  of  propelling  the  blood  with  its 
natural  velocity.  This  accounts  for  the  relief  that  is  often  ob- 
tained from  a  small  depletion,  even  when  there  is  extensive 
cardiac  disease  accompanied  with  general  debility  ;  or  when 
there  is  congestion  of  the  heart,  in  consequence  of  diseased 
lungs,  and  the  pulmonary  circulation  is  obstructed  ;  such  con- 
gestion may  sometimes  be  relieved  by  the  abstraction  of  a  small 
quantity  of  blood. 
Cases,  A  woman,  with  tuberculatcd  lungs,  attended  with  great  diffi- 

culty in  breathing,  and  with  all  the  symptoms  of  congestion  of  the 
heart,  was  bled  a  few  days  before  her  death.  She  experienced 
instant  relief;  and  requested,  two  days  before  her  deatli,  that 
the  bloodletting  might  be  repeated. 

A  middle-aged  man,  in  the  advanced  stage  of  pulmonary 
phthisis,  when  suffering  from  great  oppression  in  his  breathing, 
experienced  much  relief  by  ap[)lying  a  few  leeches  to  the  pre- 
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cordial  region.    The  bloodletting  not  only  diminished  the  increase  oh.  xxxix. 
in  the  heart's  impulse,  but  it  completely  relieved  a  cramp  in 
both  legs,  from  which  he  had  suffered  every  night,  on  going  to 
bed,  for  six  weeks. 

It  is  when  congestion  takes  place  in  consequence  of  some 
change  in  the  heart's  structure  that  depletion  requires  the  great- 
est discrimination  ;  the  want  of  which  has,  doubtless,  led  in 
many  instances  to  the  improper  use  of  bloodletting.  The  nicety 
in  abstracting  blood  in  such  cases  arises  from  the  circumstance, 
that  although  the  heart  may  be  relieved,  and  the  balance  of  the 
circulation  be  restored,  yet  if  by  abstracting  the  vital  element 
the  heart's  stimulus  be  too  much  diminished,  then  follow  those 
evil  effects  of  depletion,  which  are  so  much  to  be  avoided. 

Conclusion. — In  the  account  now  given  of  congestion  of  the  concluding 
heart,  I  have  been  the  more  minute,  because  this  interesting  ^  ^^'^^*^^^"^- 
and  important  condition  of  the  central  organ  of  the  circulation 
has  never  been  pointed  out  as  a  primary  disease  ;  and  its  accom- 
panying physiological  and  pathological  phenomena  have  been 
only  alluded  to,  in  a  very  cursory  and  superficial  manner,  by  all 
who  have  professedly  given  a  systematic  account  of  the  diseases 
of  that  organ.  The  views,  however,  which  I  have  offered,  as 
well  as  the  effects  of  the  therapeutic  measures,  on  which  the 
pathology  of  congestion  has  been  founded,  will,  I  am  convinced, 
establish  the  true  nature  of  this  disease,  and  point  it  out  as  one 
of  the  most  frequent,  as  well  as  one  of  the  most  important  of  all 
the  functional  disorders  of  the  heart.  Nor  could  it  have  been 
anticipated,  that  any  satisfactory  explanation  of  this  condition 
of  the  central  organ  could  have  been  given,  without  a  previous 
knowledge  of  the  three  important  functions  of  the  circulating 
apparatus ; — the  musculo -cardiac,  the  pulmo-cardiac,  and  the 
veno-pulmonary  functions. 

The  observations  which  I  have  made  on  the  coronary  vessels, 
and  on  the  morbid  condition  of  these  vessels,  also  open  an  en- 
tirely new  and  interesting  field  of  investigation;  one  which  has 
been  most  unaccountably  neglected  by  those  who  have  occupied 
themselves  in  investigating  the  diseases  of  the  heart.  The  cir- 
cumstance that  neither  cardiac  congestion  nor  disturbances  in 
the  functions  of  the  coronary  vessels  have  ever  been  hitherto 
taken  into  account  by  pathologists,  explains  one  cause  of  the 
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ce.  XXXIX.  numerous  errors  which  have  been  made,  in  the  diagnosis  of  the 
diseases  of  the  heart,  bv  those  who  ventured  to  draw  conclusions 
from  relying  on  physical  signs. 

It  is  not  to  be  expected  that  any  changes  in  the  sounds  pro- 
duced by  a  congested  state  of  the  coronary  vessels  could  be  dis- 
criminated even  by  the  most  tutored  ear ;  and  no  mention  has 
ever  been  made  of  these  sounds  by  stethoscopic  observers  :  even 
had  they  been  observed,  it  is  by  no  means  improbable  that  they 
have  been  attributed  to  other  diseases,  and  confused  with  other 
sounds  ;  thus  rendering  any  diagjiosis,  founded  upon  such  signs, 
totally  fallacious.  Xow,  how  could  we  rationally  expect,  when 
the  heart's  vigour  is  increased,  to  be  able  to  discriminate  by 
physical  signs,  whether  that  increase  arose  from  an  increase  in 
the  number  of  the  muscular  fibres  of  the  heart's  parietes ;  from  an 
irritable  state  of  the  internal  suface  of  the  heart ;  from  an  increase 
in  the  stimulating  powers  of  the  blood ;  or  from  some  nervous 
excitement  ? 
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OF  CONGESTION  OF  THE  HEART. 

With  a  view  of  further  illustrating  the  nature  of  congestion 
of  the  heart,  and  of  pointing  out  the  numerous  causes  hy  which 
it  may  be  produced,  and  also  the  principles  of  treatment  by 
which  the  various  phases  of  this  important  disease  should  be 
conducted,  I  have  thought  it  expedient  to  add  the  following  ad- 
ditional cases. 

Cases  of  Congestion  caused  hy  Violent  Muscular  Exertion. 

Case  I. — A  young  lady,  unaccustomed  to  much  exercise,  was  case  of  con- 
induced  to  run  very  quickly  a  short  distance.     This  was  followed  running^*''^" 
by  great  embarrassment  in  breathing ;  she  consulted  a  physician,  ^"^^'^^y- 
who,  conceiving  that  she  was  affected  with  catarrh,  prescribed 
expectorants,  without  relief  to  the  breathing  or  to  the  cough 
which  supervened.     When  she  came  to  London,  I  was  struck 
with  the  peculiarity  in  her  respiration,  as  she  entered  the  room  ; 
on  applying  my  hand  to  the  chest,  the  impulse  of  the  heart  was 
found  much  increased,  and  there  was  tenderness  to  the  touch  in  the 
cardiac  region  also,  a  slight  agitation  in  the  arterial  pulse,  with  a 
short  dry  cough.     The  inordinate  action  of  the  heart  was  speedily 
relieved,  and  ultimately  completely  subdued  by  the  repeated 
application  of  three  leeches  to  the  chest,  antiraonials,  and  strict 
attention  to  the  digestive  organs. 

Case  II. — "An  interesting  youth  was  very  imprudently  in- (,^j.g^f^,^^. 
duced  to  run  after  a  squirrel,  which  he  accidentally  saw  on  a  geHtionfrom 
footpath,  and  so  violent  was  the  exertion  which  he  made  to  catch  quickly,  com- 

1  1  cr  r  ^^  ii«  •       '  ^  t        municated  by 

it,  that  the  effort  was  followed  by  intense  pain  in  the  cardiac  Mr.  Notie. 
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Case  of  con- 
gestion 
caused  by 
walking 
quickly. 


Case  of  con- 
gestion 
caused  by 
running. 


region,  accompanied  with  great  embarrassment  in  breathing 
and  a  swimming  and  uneasy  feelings  in  the  head.  Five  days 
afterwards  he  consulted  me  ;  he  then  complained  of  a  good  deal 
of  uneasiness  in  the  left  side  of  the  chest ;  the  impulse  of  the 
heart  was  strong,  and  the  radial  pulse  small  and  wiry ;  his  re- 
spiration was  imperfect,  and  he  frequently  sighed.  Two  leeches 
were  applied  to  the  cardiac  region,  the  bite  of  one  of  which  bled 
little,  but  from  that  of  the  other,  blood  oozed  during  twenty 
hours.  A  dose  of  James's  powder  was  given  two  successive 
nights ;  on  the  third  day  the  circulation  was  quite  restored : 
after  which  he  only  complained  of  some  uneasy  sensations  about 
the  muscles  of  the  back  and  neck,  which  were  attributed  to  the 
exertion  he  had  made  when  running  after  the  squirrel ;  these, 
however,  were  completely  relieved  by  two  doses  of  Dover's 
powder.  He  continued  well  until  three  months  after,  when,  in 
prosecuting  some  scientific  researches  in  Switzerland,  he  ascended 
Mont  Blanc,  and  on  nearly  reaching  its  summit  his  breathing 
became  so  much  embarrassed,  that  he  was  compelled  to  descend 
the  mountain,  and  it  was  not  until  after  several  days  of  tran- 
quillity that  he  recovered  his  natural  breathing." 

Case  III. — A  young  lady,  when  in  perfect  health,  walked 
quickly  across  Hyde  Park,  being  a  good  deal  excited  by  a  crowd 
that  was  assembled  there.  Her  breathing  became  so  much  op- 
pressed, and  her  heart  palpitated  so  violently,  that  she  was 
taken  into  an  adjacent  house  and  profusely  bled,  from  which  she 
experienced  immediate  relief.  Since  that  time  she  has  had 
nearly  twenty  similar  attacks  ;  all  of  which  were  brought  on  by 
too  much  walking,  and  all  of  them  were  relieved  by  bleeding. 
The  last  attack  was  occasioned  by  her  running  up  stairs  very 
quickly,  being  at  the  same  time  greatly  agitated ;  and  upon  this 
occasion  the  symptoms  were  also  relieved  by  bloodletting. 

Case  IV. — An  eminent  engraver  who,  though  corpulent,  was 
in  good  health,  ran  with  all  his  speed  to  overtake  a  coach,  and 
after  getting  into  it  he  felt  great  exhaustion  and  a  quickness  in 
respiration,  his  heart  at  the  same  time  beating  violently.  On 
leaving  the  coach  and  attempting  to  walk,  he  did  so  with  great 
difficulty.  The  impulse  of  the  heart  with  dyspnoea  continued 
for  several  days,  and  were  not  relieved  until  after  bloodletting, 
leeches,  and  antimonials  had  been  employed. 
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Case  V. — An  officer,  of  great  athletic  powers,  was  engaged  ch.  xxxix. 
in  a  rowing  match,   which  he  won  by  unexampled   exertion.  caseTTcon- 
On  the  following  day,  he  applied  to  me  on  account  of  an  embar-  rowing  a^^"^ 
rassment  in  his  breathing,  caused  by  the  violent  exertion,  as  well  ^'''^''• 
as  by  intense  anxiety  from  the  interest  created  by  the  match. 
There  was  no  sensible  change  in  the  arterial  pulse,  but  the 
heart's  action  was  so  tumultuous  that  its  beatings  were  audible. 
Though  the  immediate  symptoms  were  subdued  by  local  deple- 
tion, the  antiphlogistic  treatment,  and  by  antimony,  yet,  for  along 
time,  the  heart  was  very  susceptible  of  excitement,  whether 
arising  from  disturbance  of  the  digestive  apparatus  or  from  moral 
causes ;  and,  as  is  usually  observed  in  organs  which  have  been 
once  injured,  if  from  any  accidental  circumstance  this  patient's 
health  was  disturbed,  that  disturbance  seldom  failed  to  influence 
the  action  of  the  heart. 

*'  For  the  last  nine  months,  imagining  that  I  had  been  per-  Extract  from 
fectly  well,  never  feeling  any  uneasiness  in  my  heart,  about  a  pauenf s  let- 
week  ago  I  foolishly  danced  some  reels,  and  that  exertion  brought  *®*'^* 
back  a  return  of  my  old  complaint.     I  put  on  seven  leeches  the 
day  I  felt  it,  and  applied  mustard  blisters  twice,  and  have  taken 
a  good  deal  of  opening  medicine.     I  have  not,  however,  got 
entirely  rid  of  the  uneasy  sensation  :  sometimes  it  shows  itself 
in  a  desire  to  draw  a  long  breath ;  at  other  times  I  have  a  hot 
burning  sensation  around  my  heart,  extending  to  the  point  of  the 
shoulder,  and  a  hissing,  humming  sort  of  noise  in  my  left  ear; 
and  last  night  I  have  slept  none  the  whole  night,  from  a  strong 
violent  pulse,  but  not  a  very  quick  one." 

All  these  symptoms  were  relieved  by  repeated  bloodlettings 
and  antimonials,  and  his  health  was  permanently  restored. 


Case  VI. — A  student  at  Cambrid2:e  made  a  violent  effort  to  case  of 


to' 


con- 


win  a  rowing  match,  after  which  he  suffered  from  great  difficulty  fowinga*^"'" 
in  breathing,  a  dry  cougli^  and,  finally,  hcemoptysis  ;  to  relieve  ^^'^^' 
which  symptoms  a  depletive  system  of  treatment  was  fol- 
lowed. About  two  mcmths  afterwards,  the  affection  of  the  chest 
being  still  unsubdued,  he  was  pronounced  to  have  "  a  cavern  in 
his  lung ; "  and  when  the  same  physician  again  saw  him,  four 
months  afterwards,  after  a  second  lengthened  stethoscopic  ex- 
amination, he  pronounced  that  there  was  no  cavern,  and  he  was 
treated  for  pulmonary  phthisis. 
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ch.  XXXIX.      Sixteen  months  from  the  first  attack,  when  he  was  suffering 
from  a  catarrhal  affection,  my  attention  was  directed  from  a 
slight  stain  of  blood  in  the  mucous  expectoration,  to  the  con- 
dition of  the  circulation.     I  found  the  radial  pulse  small,  and 
the  heart's  impulse  much  increased  ;  he  had  palpitation,  and 
more  or  less  tenderness  on  pressing  the  cardiac  region.     Three 
leeches  applied  to  the  chest  bled  profusely ;  a  third  of  a  grain 
of  tartarized  antimony  was  given  twice  a  day,  and  the  leeches 
were  twice  repeated,  at  intervals  of  two  days,  with  complete 
relief. 
Case  of  con-        Case  VII. — A  chambermaid,  who  was  daily  in  the  habit  of 
Sn-yin'^a*™   Carrying  coals  up-stairs,  became  so  breathless,  as  to  be  obliged 
^^'^''y  to  sit  down  and  rest  before  she  could  as^ain  beo^in  to  ascend  the 

weight.  °  ° 

stairs.  After  having  suffered  some  weeks,  she  applied  to  me, 
complaining  of  very  considerable  difficulty  in  breathing,  with  a 
great  increase  in  the  impulse  of  the  heart.  By  applying  three 
leeches  four  times  successively,  and  taking  a  dose  of  James's 
powder  every  night,  she  was  relieved.  Eight  days  afterwards 
she  again  complained  of  so  great  a  difficulty  in  her  breathing, 
that  on  walking  a  short  distance,  she  was  obliged  to  stop  several 
times.  On  the  following  day  the  dyspnoea  was  very  distressing, 
the  impulse  of  the  heart  was  much  increased,  but  there  was  little 
change  either  in  the  quality  or  in  the  frequency  of  the  arterial 
pulse.  Four  leeches  were  now  applied  to  the  region  of  the 
heart ;  they  were  repeated  on  the  following  day,  and  she  took 
the  third  of  a  grain  of  tartarized  antimony  three  times  a  day. 
The  first  leeches  which  were  applied  gave  immediate  relief,  and 
she  remained  free  from  all  dyspnoea,  unless  when  she  walked  up 
a  flight  of  stairs ;  this,  however,  soon  abated,  and  the  heart 
again  beat  with  its  usual  impulse. 

Case  VIII. — Two  years  ago  a  lady  advanced  in  life  ran  with 
unaccustomed  speed,  to  overtake  a  carriage  ;  when  she  got  into 
it,  she  had  a  "  gasping  for  breath,"  and  great  prostration  of 
strength.  On  arriving  at  home,  she  was  so  faint  that  she  was 
obliged  to  go  to  bed ;  after  which  she  gradually  recovered  from 
the  exhaustion,  but  her  breathing  remained  embarrassed,  and 
has  continued  so,  along  with  a  sense  of  tightness  and  oppression 
in  the  precordial  region.  She  also  complains  of  a  dry,  convul- 
sive cough,  a  paroxysm  of  which  comes  on  when  going  to  bed, 
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and  another  on  getting  up  in  the  morning ;  and  her  breathing  ch.  xxxix. 
becomes  much  oppressed  on  going  up-stairs,  or  on  ascending  a       ' 
rising  ground.     The  heart's  impulse  is  strong,  but  the  radial 
pulse  is  very  feeble.     All  the  symptoms  were  speedily  subdued 
by  a  small  number  of  leeches  being  applied  to  the  precordial 
region,  and  the  internal  use  of  the  tartarized  antimony. 

Case  IX. — A  young  lady  ascended  quickly  the  long  flight  of 
stairs  of  the  "  shaft  "  at  Dover.  When  she  arrived  at  the  top  of 
the  cliff,  she  felt  great  embarrassment  in  breathing,  accompanied 
with  giddiness.  After  resting  for  a  while  she  was  able  to  walk 
home ;  but  her  breathing  remained  embarrassed,  and  was  not 
tranquillized  until  after  she  had  rested  herself  in  the  recumbent 
posture.  She  continued  to  complain  of  a  difficulty  in  breathing, 
a  great  desire  to  relieve  the  chest  from  a  sense  of  weight  and 
oppression,  with  deep  sighings.  All  which  symptoms  were  re- 
lieved by  local  bloodletting  and  antimony. 

Case  of  Congestion  of  the  Heart  from  Singing. 

The  circulation  becomes  sometimes  disturbed  in  persons  who 
make  great  exertions  in  singing^  or  in  playing  wind-instruments. 

A  chorns-singer,  of  middle  age,  complained  of  a  very  distress- 
ing sense  of  tightness  across  the  chest,  limited  and  painful  in- 
spiration ;  the  heart's  impulse  was  greatly  increased,  but  there 
was  little  alteration  in  the  arterial  pulse.  He  had  a  very 
troublesome  dry  cough^  which  came  on  in  paroxysms,  and  which 
was  often  excited  on  making  a  very  slight  bodily  exertion.  The 
digestive  organs  were  not  materially  deranged.  Since  his  early 
life  he  had  been  accustomed  to  sing,  and  five  years  ago,  after 
great  fatigue  from  singing  in  St.  Paul's  cathedral,  the  sense  of 
tightness  and  difficulty  of  breathing  commenced,  and  he  has 
never  been  quite  well  since. 

Three  leeches  were  now  applied  on  the  precordial  region, 
which  bled  profusely ;  and  a  dose  of  James's  powder,  given  at 
bed- time,  produced  a  very  decided  relief  of  all  the  symptoms, 
especially  the  sense  of  constriction  of  the  chest,  the  frequency 
and  severity  of  the  cough,  and  in  the  heart's  impulse.  After  the 
antimonial  powder  had  been  taken  four  nights,  the  heart  was 
tranquillized,  and  the  respiration  greatly  facilitated.     A  dose  of 


494  CASES  OF  CONGESTION  OF  THE  HEART. 

ch.  XXXIX.  campJior  and  ammonia  was  afterwards  given  three  times  a  day  ; 
and  so  manifest  was  the  subsequent  improvement,  that,  owing 
to  the  compound  steel  pill,  taken  three  times  a  day,  and  a  bella- 
donna plaster  applied  to  the  chest,  in  fourteen  days  from  the 
commencement  of  the  treatment,  he  considered  himself  so  much 
recovered  as  to  discontinue  the  medicines. 

Case  of  Congestion  of  the  Heart  from  drinking  Cold  Water. 

Case  I. — A  school-boy,  when  overheated  at  play,  drank  a 
tumbler  of  cold  water.  On  returning  home  in  half  an  hour,  he 
began  to  complain  of  an  uneasy  feeling  in  the  chest,  and  an  em- 
barrassment in  breathing ;  after  these  symptoms  continued  for 
three  days,  he  was  bled  at  the  arm,  from  which  he  derived  im- 
mediate relief,  and  he  completely  recovered  by  the  subsequent 
use  of  antimonials.  Some  time  afterwards  I  saw  this  patient  in 
perfect  health,  without  having  had  the  slightest  return  of  the 
above  disorder. 

Case  II.^ — "  A  strong  healthy  man,  aged  about  twenty-four, 
was  mowing  grass  when  the  weather  was  warm.  He  drank 
water  brought  from  a  neighbouring  well,  sometimes  cold,  but 
generally  after  it  was  warmed  by  the  heat  of  the  weather  ;  the 
quantity  of  cold  water  taken  at  one  time  never  exceeded  half  a 
pint.  One  evening  talking  gave  him  considerable  anxiety, 
accompanied  with  sighing ;  and  he  found  it  necessary,  during 
conversation,  to  rest  occasionally.  These  complaints  remained 
the  same  until  two  days  afterwards,  and  when  talking,  he  was 
suddenly  seized  with  the  like  difficulty  in  his  breathing,  and 
vision  nearly  departed.  He  was  placed  on  the  bed,  and  lost 
nearly  all  sense  and  voluntary  motion.  I  saw  him  in  a  few 
minutes  after,  and  found  his  extremities  cold,  a  livid  suffusion 
of  the  face  and  neck,  and  his  pulse  about  35,  with  weak  action, 
which,  after  the  exhibition  of  a  little  hartshorn,  gained  preter- 
natural force,  more  especially  that  of  the  heart.  White  tongue, 
a  little  thirst,  deep  and  freciucnt  sighing,  and  a  little  pain  at  the 
epigastrium  at  each  pulsation.  I  did  not  bleed  at  this  time,  but 
substituted  the  warm  bath,  and  his  pulse  in  a  few  minutes  rose 

'  Abstract  of  a  case  entitled,  "  Case  of  Biso.ise  with  a  remarkably  retarded  PulKe." — 
Ahii'vican  Mcdiatl  lit'poxiforj/,  vol.  i. 
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to  50  strokes  in  a  minute,  with  less  convulsive  action.  He  fell  ch.  xxxix. 
into  a  warm  sweat,  and  slept  well.  On  the  day  following,  he 
took  saline  draughts  ;  pulse  28,  a  little  hard,  still  stronger  about 
the  heart  and  large  vessels,  with  irregular  intermissions  ;  the 
other  symptoms  as  yesterday.  Seven  ounces  of  blood  were  taken 
from  the  arm  ;  it  was  sizy  ;  pulse  during  and  after  the  opera- 
tion, 33,  but  in  the  evening  and  night  it  beat  only  14  strokes 
in  a  minute.  The  bath  was  again  administered,  but  without 
any  advantage  ;  he  was  costive,  and  had  a  dose  of  rhubarb,  and 
took  the  saline  draughts.  Next  day  the  pulse  ranged  between 
14  and  28,  till  five  p.m.  At  this  time  twelve  ounces  of  blood 
were  taken  from  the  arm ;  pulse  rose  after  the  operation  from 
28  to  37  strokes  in  a  minute,  and  at  nine  in  the  evening  to  60 
and  softer  ;  the  other  complaints  much  abated.  On  the  follow- 
ing day,  the  pulse  ranged  between  30  and  50,  but  it  was  soft,  his 
other  complaints  nearly  gone.  The  day  after,  the  pulse  in  the 
forenoon  was  18,  with  anxiety,  &c.,  but  it  increased  in  fre- 
quency, and  in  a  few  hours  it  stood  at  54 ;  a  copious  sweat 
then  broke  out,  with  an  abatement  of  the  anxiety,  &c.  He 
now  became  convalescent ;  but  his  pulse  was  slower  than  natu- 
ral for  several  days  till  it  arose  to  about  70  ;  he  was  soon  after, 
and  ever  since,  able  to  take  exercise  and  labour  without  incon- 
venience." 

Case  of  Congestion  of  the  Heart  from  eating  a  Hot  Potato. 

A  young  man,  nine  years  ago,  ate  a  mouthful  of  very  hot 
potato^  and  immediately  afterwards  fell  down ;  he  remained 
quite  insensible  for  about  ten  minutes.  Ever  since  that  period 
he  suffered  pain  in  the  cardiac  region,  palpitation,  and  epistaxis. 
His  hands  were  usually  very  cold,  and  the  veins  congested,  but 
sometimes  the  cold  was  so  great  as  to  make  the  extremities  of  the 
fingers  pale  and  insensible.  The  radial  pulse  was  scarcely  per- 
ceptible, but  the  heart's  impulse  was  moderately  strong.  The 
palpitation  was  not  constant,  but  usually  followed  any  quick 
movements  of  the  body,  or  mental  excitement.  The  digestive 
organs  were  perfectly  healthy.  From  the  epistaxis^  occurring 
almost  every  day,  I  recommended  the  application  of  two  leeches 
to  the  precordial  region,  and  a  quarter  of  a  grain  of  tartarized 
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ch.  XXXIX.  antimony  to  be  taken  twice  a  day ;  the  benefit  derived  was  so 
decided,  that  he  repeated  the  leeches  four  times.  After  a  few 
days  there  was  a  manifest  increase  in  the  vigour  of  the  pulse, 
and  the  impulse  of  the  heart  was  diminished.  He  had  no  epi- 
staxis  after  the  first  application  of  leeches  ;  the  capillary  circula- 
tion in  the  extremities  was  much  improved,  and  he  was  satisfied 
that  a  decided  amendment  had  taken  place.  I  now  g^ve  him 
the  compound  steel  pill,  which  he  took  for  some  time  with  great 
benefit. 

Case  of  Congestion  of  the  Heart  from  Mental  Excitement. 

A  lady  suddenly  lost  one  of  her  children,  her  grief  was  so  in- 
tense that  she  fell  into  a  deep  melancholy,  seldom  spoke,  and 
could  not  weep.  By  regulating  the  alimentary  canal,  giving 
her  occasionally  a  large  dose  of  calomel,  and  repeatedly  abstract- 
ing blood  locally  from  the  head,  she  gradually  resumed  her 
wonted  habits.  I  saw  her  twelve  months  afterwards,  and  my 
attention  was  then  directed  to  an  embarrassment  in  her  breath- 
ing ;  the  impulse  of  the  heart  was  much  increased,  and  there  was 
a  contracted  pulse.  It  appeared  that  she  had  never  recovered 
from  the  moral  depression  caused  by  her  son's  death.  Alternate 
bleeding  by  leeches  from  the  parietes  of  the  chest  and  the  feet, 
along  with  antimonials  and  neurotics,  produced  the  most  bene- 
ficial effects,  and  ultimately  she  completely  recovered. 


Cases  of  Congestion  of  the  Heart  from  Disturbed  Sleep. 

Case  I. — Mrs.  complained  of  a  sensation  of  giddiness, 

both  when  she  was  in  the  erect  and  horizontal  postures,  and  of 
uneasiness  in  the  chest,  upon  which  she  could  not  suffer  the  pres- 
sure even  of  the  bed-clothes  ;  she  frequently  felt  the  beatings  of 
the  heart,  and  had  a  frequent  and  troublesome  dry  cough.  The 
radial  pulse  was  frequent  and  tumultuous,  all  which  symptoms 
had  been  present  the  last  six  days.  Two  leeches  were  now 
applied  to  the  cardiac  region,  which  bled  moderately  ;  she  took 
a  dose  of  James's  powder  at  bed-time,  and  slept  better  the  fol- 
lowing niglit  than  she  had  done  for  two  months  previously,  as 
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during  that  period  she  had  been  in  constant  attendance  on  a  ch.  xxxix. 
sick  daughter ;  her  sleep  was  often  interrupted. 

Case  II. — A  nurse  complained  of  a  disagreeable  sensation  in 
the  bead,  which  afflicted  her  at  all  times  of  the  day,  but  espe- 
cially when  she  walked,  and  then  it  became  so  severe  that  she 
could  not  balance  herself.  On  several  occasions,  she  was  com- 
pelled to  take  hold  of  some  support  to  prevent  her  falling.  She 
also  had  tinnitus^  sometimes  in  one,  and  sometimes  in  both  ears. 
The  digestive  organs  were  in  a  healthy  condition  ;  her  pulse  was 
natural  in  frequency,  but  rather  small ;  the  impulse  of  the  heart 
was  strong,  and  she  complained  of  tenderness  on  pressing  upon 
the  cardiac  region,  causing  a  sob  and  difficulty  in  breathing.  She 
had  been  for  six  months  kept  constantly  watching  a  sick  person, 
and  seldom  slept  one  hour  at  a  time  ;  sometimes  being  awaked 
four  or  five  times  in  an  hour,  for  several  successive  hours.  She 
also  complained  of  fearful  apprehensions  of  death,  when  these 
sufferings  were  brought  on  ;  though,  on  other  occasions,  she  felt 
no  such  terror,  but  rather  a  wish  to  die.  By  the  repeated  appli- 
cation of  a  few  leeches  on  the  chest,  every  second  and  third  day, 
along  with  small  doses  of  the  tartarized  antimony,  the  circula- 
tion became  natural. 

Case  III. — A  young  lady  passed  sleepless  nights  for  several  casecommu- 
weeks  ;  her  sleep  having  been  first  disturbed  by  mental  excite-  Mrs.  p.  -b. 
ment.     The  radial  pulse  was  small  and  soft ;  but.  the  impulse  ^'^"^^^ 
of  the  heart  was  considerably  increased.    Five  grains  of  James's 
powder,  taken  an  hour  before  going  to  bed,  and  one  drachm  of 
the  ammoniated  tincture  of  valerian,  an  hour  afterwards,  pro- 
duced calm  and  refreshing  sleep. 

Congestion  of  the  Heart  accompanied  hy  Epistaxis. 

A  housemaid,  after  great  bodily  fatigue,  was  attacked  with 
epistaxis,  which  returned  twice  a  day  for  several  successive  days, 
but  the  quantity  of  blood  lost  was  small.  Some  time  afterwards, 
having  suffered  from  an  uneasy  sensation  in  the  abdomen,  she 
vomited  some  blood.  Though  she  never  recovered  her  strength, 
there  was  no  return  of  the  epistaxis  until  three  weeks  before 
she  was  placed  under  my  care.  From  that  period  the  nose 
usually  bled  three  times  a  day,  the  blood  flowing  in  a  continu- 

2  T 
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Ch.  XXXIX.  ous   stream  for  about  half   an  hour; — the  quantity  she   esti- 
mated  to  be,  not  less  than  half  a  pint  each  time.    She  now  became 
extremely  feeble  and   emaciated,  and  quite  incapable  of  any 
exertion  ;  her  breathing  was  greatly  embarrassed,  and  she  could 
not  ascend  a  stair  but  by  repeated  efforts.     She  had  a  frequent 
dry  cough,  which  generally  came  on  in  paroxysms.     Her  pulse 
was  feeble  and  of  natural  frequency.     The  heart's  impulse  was 
vigorous,  and  she  sometimes  felt  its  palpitations.     There  was  a 
tenderness  over  the  whole  precordial  region,  the  catamenia  had 
continued  regular,  and  the  digestive  organs  unimpaired.     Not 
finding  any  benefit  from  a  few  doses  of  the  tartarized  antimony, 
two  leeches  were  applied  to  the  precordial  region,  and  the  blood 
flowed  six  hours,  after  which  she  was  immediatelv  relieved  of  the 
uneasy  feelings  and  oppression  in  the  cardiac  region  by  a  remark- 
able diminution  in  the  frequency  and  severity  of  the  cough  and 
in  the  difficulty  of  breathing.    During  three  successive  days  she 
repeated  the  antimonial  pill,  from  which  she  did  not  appear  to 
receive  any  benefit ;  on  the  fifth  day  from  the  commencement 
of  the  treatment,  she  took  twice  a  day  the  compound  steel  pills. 
After  taking  six  of  them,  she  had  no  return  of  the  epistaxis  ;  the 
cough,  the  uneasy  feelings  in  the  chest,  the  beatings  of  the  heart, 
and  every  symptom  of  her  disorder  was  subdued.    She  continued 
to  take  the   steel  pills ;  when  I  saw  her,  six  weeks  from  the 
commencement  of  the  treatment,  she  had  become  much  stronger, 
her   general  health    restored,  and  had  no  return  of  her   com- 
plaint. 

Cases  of  Congestion  of  the  Heart  accompanied  hy  Hcemoptysis. 

Case  I. — A  painter,  middle-aged,  applied  to  me  on  account  of 
a  spitting  of  blood,  frequent  short  cough,  difficulty  of  breathing, 
with  uneasy  feelings  in  his  chest.  The  radial  pulse  was  small, 
and  not  increased  in  frequency,  but  there  was  a  considerable 
increase  in  the  impulse  of  the  heart.  Three  leeches  were  applied 
to  the  precordial  region,  and  repeated  in  two  days.  The  tar- 
tarized antimony^  combined  with  calomel,  was  at  the  same  time 
administered;  after  this  treatment  had  been  continued  for  a 
week,  the  symptoms  were  all  subdued,  except  the  cough.  He  was 
then  ordered   squills,  combined  with  ipecacuanha  and  the  com- 
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Dion  mercurial  pill  :  this  treatment  being  continued  during  ten  ch.xxxix. 
days,  lie  considered  himself  convalescent,  and  used  no  further 
remedies. 

Case  II. — A  young  lady  applied  to  me  on  account  of  a  teazing 
cough,  accompanied  occasionally  with  a  spitting  of  a  small 
quantity  of  blood,  from  which  she  had  suffered  several  years, 
and  had  spent  six  seasons  abroad  ;  several  physicians  whom  she 
had  consulted  treated  her  for  pulmonary  phthisis.  She  had  a 
small  thready  but  not  a  frequent  pulse  ;  and  the  impulse  of  the 
heart  was  considerably  increased.  Her  breathing  was  slightly 
embarrassed,  and  she  had  occasionally  uneasy  feelings  in  the 
chest. 

By  the  application  of  a  couple  of  leeches  on  the  cardiac  region, 
.and  repeating  them  in  a  few  days,  at  the  same  time  taking  a  ■  ' 

dose  of  James's  powder  every  night,  the  cough  and  haemoptysis 
were  subdued  ;  after  wh^ch  her  general  health  and  strength 
rapidly  improved  by  the  use  of  the  compound  steel  pill.  When 
I  heard  of  her  some  time  afterwards,  her  complaint  had  not  re- 
turned ;  she  had  married,  and  was  the  mother  of  a  family. 

Congestion  of  the  Heart  accompanied  hy  Sneezing, 

"A  young  woman  had  a  violent  fit  of  sneezing^  which  had  Case com- 
continued  without  interruption  for  two  hours ;  but,  immediately  Mrs"  Maciu- 
after  twenty  ounces  of  blood  had  been  abstracted  from  the  arm,  ^^^  ' 
the  sneezing  was  completely  arrested.     She  had  been  subject  to 
hysteria,  and  occasional  palpitation." 

Case  of  Congestion  of  the  Heart  succeeding  Hooping -Cough. 

A  youth  applied  to  me  on  account  of  a  cough,  with  which  he 
had  been  afflicted,  since  an  attack  of  hooping-cough  five  months 
previously.  The  cough  was  dry,  came  on  in  paroxysms,  and  was 
troublesome  during  the  night,  and  on  getting  out  of  bed.  The 
heart's  impulse  was  vigorous,  and  the  radial  pulse  small.  Two 
leeches  were  applied  to  the  precordial  region  in  the  evening  ; 
the  bleeding  did  not  cease  until  the  following  morning ;  a 
dose  of  James's  powder  was  taken  at  bed-time.  The  day  after 
the  leeches  were  applied  there  was  scarcely  a  vestige  of  cough 
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ch.  XXXIX.  remaining  ;  and  after  taking  James's  powder  for  three  nights,  I 
ordered  him  the  componnd  steel  pill,  which  he  took  twice  a  day 
for  ten  days.  Since  then  he  has  had  no  return  of  the  cough, 
and  his  general  health  is  completely  restored. 

Case  of  Congestion  of  the  Heart  accompanied  hy  Hiccup. 

A  gentleman,  fifty-five  years  of  age,  had  a  severe  apoplectic 
fit,  accompanied  with  loss  of  power  of  the  left  side,  and  also  of  the 
intellectual  powers.  The  symptoms  were  subdued  by  small  de- 
pletions and  evacuants ;  six  months  afterwards,  during  his  con- 
valescence, he  was  seized  with  an  incessant  hiccup  :  after  having 
made  use,  unsuccessfully,  of  a  variety  of  medicines,  my  attention 
was  directed  to  the  heart,  the  beating  of  which  was  tumultuous. 
I  ordered  him  one  grain  of  crude  opium  every  two  hours,  and 
applied  a  belladonna  plaster  to  the  precordial  region ;  after 
taking  two  of  the  pills  the  hiccup  did  not  return. 

X  Case  of  Congestion  of  the  Heart  accompanied  hy  Muscce 

Volitantes. 

Mrs.  ,  in  the  forty-fifth  year  of  her  age,  applied  to  me  on 

account  of  muscce^  which  appeared  before  the  left  eye,  along  with 
occasional  "  swimming  in  the  head."  She  was  easily  excited  and 
alarmed.  She  complained  of  uneasy  feelings  about  the  upper 
part  of  the  chest  and  root  of  the  neck  ;  a  feeling  of  tightness 
accompanied  by  pain  in  the  cardiac  region,  and  a  difficulty  of 
expanding  the  chest ;  a  dry  cough  came  on  in  the  morning 
when  getting  out  of  bed,  which  was  sometimes  very  violent, 
and  during  the  day  more  or  less  troublesome.  Her  face  was 
flushed  and  puffy,  and  she  suffered  from  cold  legs  and  feet. 
The  slightest  movements  of  the  body,  or  any  mental  excitement, 
caused  palpitations ;  from  which  she  also  suffered  when  in 
bed.  The  radial  pulse  was  small  and  oppressed.  The  impulse 
of  the  heart  was  greatly  increased,  and  pressure  on  the  cardiac 
region  gave  pain.  The  digestive  and  uterine  systems  were 
healthy.  The  uneasy  feelings  in  the  chest  were  at  least  of 
eight  years'  duration,  and  twelve  months  ago  the  false  images 
first  appeared  before  the  left  eye. 
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I  recommended  two  leeches  to  be  applied  to  the  cardiac  ch.  xxxix. 
region,  and  one-third  of  a  grain  of  the  tartarized  antimony  with 
rhubarb  and  soap  to  be  taken  night  and  morning.  The  leeches 
bled  profusely,  and  one  continued  to  bleed  twenty-six  hours.  Most 
decided  relief  was  obtained  from  the  bleeding ;  the  antimonial 
pills  caused  no  sickness,  but  operated  frequently  and  copiously 
on  the  bowels.  She  afterwards  took  a  dose  of  ammonia  and 
camphor  two  or  three  times  a  day  ;  on  the  seventh  day  the  car- 
diac and  radial  pulse  became  quite  natural ;  the  uneasy  feelings 
in  the  chest,  the  tenderness  to  the  touch,  and  the  uneasy  feel- 
ings in  the  neck,  were  subdued ;  the  flushing  of  the  countenance 
disappeared.  She  now  discontinued  the  antimony,  and  took  the 
compound  steel  pill,  and  a  mixture  of  camphor,  rhubarb,  and 
ammonia;  after  continuing  these  medicines  about  three  weeks, 
she  returned  home  perfectly  well  in  all  respects  except  "  the 
false  images  "  which  appeared  before  her  left  eye, — these  not 
having  undergone  any  change. 

Cases  of  Congestion  of  the  Heart  accompanied  by  Cough. 

Case  I. — A  lady  of  middle  age  complained  of  a  cough,  which 
came  on  at  all  hours  in  violent  paroxysms,  preventing  sleep,  and 
accompanied  by  an  embarrassment  in  breathing,  great  difficulty 
in  ascending  a  stair,  and  an  increase  in  the  heart's  impulse. 
The  digestive  organs  were  natural.  She  found  no  relief  from  an 
antiphlogistic  treatment.  The  cough  came  on  four  months  be- 
fore she  consulted  me,  immediately  after  walking  quickly  on  a 
cold  day.  Previously  she  had  occasionally  suffered  from  palpi- 
tations. I  prescribed  one  grain  of  the  sulphate  of  zinc,  with  the 
compound  galbanum  pill,  to  be  taken  twice  a  day.  The  first  pill 
produced  a  manifest  abatement  of  the  cough  :  on  the  second  day 
it  was  still  more  diminished,  both  in  severity  and  frequency  ; 
and  on  the  fourth  day  it  was  quite  subdued ;  but  she  continued 
the  pills  altogether  for  six  days.  A  corresponding  amendment 
took  place  in  her  breathing,  and  the  impulse  of  the  heart  was 
reduced  to  its  natural  standard. 

Case  II. — A  lady,  twenty-eight  years  of  age,  complained  of  a 
cough  so  severe,  that  for  many  nights  she  had  been  obliged  to  sit 
up  in  bed.    The  impulse  of  the  heart  was  so  much  increased,  that 
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Ch.  XXXIX.  she  frequently  felt  the  heart  palpitate,  especially  on  making  the 
slightest  bodily  or  mental  exertion.  By  the  application  of  a 
couple  of  leeches  upon  the  chest,  and  a  dose  of  James's  powder 
at  bed-time,  and  by  twice  repeating  the  leeches,  at  intervals  of 
three  days,  along  with  the  antimonial,  all  the  symptoms  were 
subdued,  and  the  respiratory  and  circulating  organs  were  restored 
to  a  healthy  condition. 

Congestion  of  the  Hearty  accompanied  hy  Sickness  and  Vomiting. 

Case  I. — A  governess,  in  the  twenty-fifth  year  of  her  age,  had 
been  suffering,  for  upwards  of  twelve  months,  from  a  cough, 
which  was  accompanied  by  occasional  sickness  and  vomiting, 
and  had  been  treated  with  a  variety  of  expectorants.  The 
radial  pulse  was  small,  and  of  natural  frequency ;  the  heart's 
impulse  was  increased  in  strength;  there  was  tenderness  in  the 
cardiac  region  on  gentle  pressure  ;  a  dry  cough  came  on  in 
severe  paroxysms,  and  sometimes  ended  in  the  vomiting  of  a 
tough  transparent  mucus ;  the  digestive  organs  were  deranged 
and  the  menses  were  irregular.  By  the  application  of  three 
leeches  to  the  precordial  region,  an  emetic,  and  the  tartarized 
antimony  continued  for  a  few  days  in  small  doses,  all  the  symp- 
toms were  completely  subdued,  and  she  was  soon  restored  to 
perfect  health. 

Case  II. — A  lawyer's  clerk,  soon  after  getting  out  of  bed,  felt 
sick,  but  did  not  vomit.  He  experienced  sickness  every  day 
during  a  month,  which  came  on  at  all  hours,  particularly  after 
breakfast.  The  arterial  pulse  was  small  and  irregular;  the 
impulse  of  the  heart  strong  and  tumultuous,  with  irregular 
pauses  ;  but  the  digestive  apparatus  was  healthy.  After  taking 
one-fourth  of  a  grain  of  tartarized  antimony  morning  and  night 
for  six  days,  the  symptoms  were  so  much  subdued  that  he  re- 
quired no  other  medicine. 

Case  of  Congestion  of  the  Jleart,  accompanied  with  a  loss  of 
power  in  the  fingers  of  one  hand, 

A  pale  young  lady  of  a  delicate  frame,  applied  to  me  on  ac- 
count of  an  affection  of  the  right  hand,  with  which  she  had  been 
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afflicted  about  eighteen  montlis.  All  the  fingers  and  the  whole  Ch.  xxxix 
hand,  as  far  as  the  wrist,  were  quite  motionless  and  slightly 
oedematous,  but  the  sense  of  touch  was  unimpaired.  During 
this  period,  the  motion  of  the  fingers  had  several  titnes  returned 
and  was  again  lost.  In  these  different  attacks,  the  longest  period, 
during  which  motion  was  lost,  was  about  fourteen  weeks.  She 
used  a  variety  both  of  local  and  general  remedies,  without  the 
least  benefit. 

As  there  was  a  considerable  increase  in  the  impulse  of  the 
heart,  I  thought  it  possible  that  the  affection  of  the  hand  might 
arise  from  the  heart  being  congested,  causing  some  disturbance 
in  the  circulation  of  the  motor  column  of  the  spinal  cord. 
Three  leeches  applied  to  the  cardiac  region  bled  profusely ;  the 
motion  of  the  hand  and  fingers  was  in  a  few  days  quite  restored. 

During  five  years  afterwards  she  had  repeated  attacks,  com- 
mencing with  an  uneasy  sensation  in  the  muscles  of  the  fore-arm  ; 
a  short  time  after  which,  the  hand  and  fingers  lost  their  power 
of  motion.  On  none  of  these  occasions  did  the  movements  ever 
return,  until  leeches  were  applied  to  the  chest ;  these  never 
failed  to  produce  the  desired  effect  in  three  or  four  hours.  The 
average  number  of  leeches,  which  she  applied,  were  three  on 
each  attack  ;  she  kept  a  regular  account  of  the  number,  which 
exceeded  twelve  hundred  in  five  years. 

During  the  last  year,  she  applied  leeches  only  three  times ;  and 
although  the  attacks  were  frequent,  they  all  yielded  to  dry  cup- 
ping on  the  cardiac  region.  When  I  last  saw  her  she  was  in 
good  health,  except  being  occasionally  troubled  with  slight 
palpitation. 

Case  of  Congestion  of  the  Hearty  accompanied  with  Irregular 

Menstruation. 

A  lady,  fifteen  years  of  age,  had  been  afflicted  nearly  two 
years  with  difficulty  in  breathing  on  the  least  bodily  exertion  ; 
and  during  that  period  had  eight  paroxysms,  during  which  she 
was  seized  with  dyspnoea  and  violent  palpitation.  For  the  relief 
of  all  these  attacks  she  was  bled  at  the  arm,  confined  some  days 
to  bed,  and  attention  paid  to  the  digestive  organs.  On  the  re- 
turn of  an  attack,  she  applied  to  me,  when  I  found  the  radial 
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CH.  XXXIX.  pulse  frequent,  but  easily  compressed,  and  she  had  violent  pal- 
pitation of  the  heart.  One  leech  was  applied  to  the  foot,  and 
the  pediluvium  employed  afterwards.  In  three  hours,  she  expe- 
rienced great  relief  in  the  chest,  and  perspired  profusely ;  a  cir- 
cumstance unusual  with  her.  She  took  afterwards  repeated 
doses  of  James's  powder  ;  the  bowels  were  easily  regulated ;  she 
speedily  recovered,  and  gradually  passed  into  a  state  of  uninter- 
rupted health. 

Case  of  Congestion  of  the  Heart  from  Railway  Travelling. 

A  stockbroker,  who  had  been  in  the  habit  of  travelling  daily 
by  the  railroad  from  Brighton  to  London,  and  from  London  to 
Brighton,  began  to  feel  uneasy  feelings  in  the  head,  which  com- 
pelled him  to  relinquish  that  mode  of  travelling.  By  the  re- 
peated application  of  a  few  leeches  to  the  region  of  the  heart, 
along  with  antimonials,  the  impulse  of  the  heart,  which  had 
been  much  increased,  now  became  tranquil ;  the  giddiness,  the 
constant  sounds  in  his  ears,  and  the  occasional  ocular  spectra, 
were  permanently  subdued. 

Congestion  of  the  Heart  from  causes  not  manifest. 

Though  a  congested  state  of  the  heart  will  seldom  be  met 
with,  where  the  origin  of  the  disease  cannot  be  satisfactorily 
ascertained,  yet  I  have  frequently  seen  cases,  in  which  no  dis- 
tinct cause  could  be  assigned,  but  where  the  assemblage  of 
symptoms,  and  the  successful  result  of  the  treatment  explained 
the  true  nature  of  the  malady.  This  is  no  more  surprising  than 
what  is  observed  in  other  organs;  derangements  in  their  func- 
tions frequently  taking  place  without  our  being  able  to  assign 
them  to  any  particular  cause. 
Case  com-  Case  I. — "  A  girl,  scvcu  ycars  of  age,  of  spare  habit  of  body, 

municatcd      j^^^^  hQQTi  in  ill  health  about  nine  months,  during  which  period 

by  Mr.  Mac-  ,  .  •  i       i 

kiipin.  gi^e  ^as  several  times  seized  in  the  night  with  the  most  violent 

alarm,  springing  from  her  bed,  screaming,  and  running  about  the 
house.  She  had  been  treated  for  an  affection  of  the  stomach  by 
two  physicians,  but  without  benefit.  I  found  her  labouring 
under  violent  continued  action  of  the  heart ;  tlie  spaces  between 
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the  intercostal  muscles  were  protruded  at  every  contraction  of  the  ch.  xxxix. 

ventricle ;    the   radial  pulse    was  proportionably   strong ;    her 

tongue  was  slightly  furred,  and  the  bowels  were  sluggish.     The 

treatment  now  adopted  consisted  in  the  application  of  two  leeches 

to  one  foot,  every  fourth  day  ;  mild  aperients,  and  light  diet. 

This  plan  was  pursued  for  three  weeks,  when  the  patient  was  so 

much  improved,  that  the  leeches  were  discontinued,  and  small 

doses  of  sulphate  of  iron,  with  infusion  of  gentian,  were  given 

twice  a  day ;  a  mild  alterative  and  aperient  at  night.     At  tlie 

end  of  a  month  the  action  of  the  heart  was  reduced  to  its  natural 

state,  and  the  patient  was  restored  to  health,  and  remained  free 

from  any  affection  of  the  heart  when  I  saw  her,  after  a  lapse  of 

more  than  three  years." 

Case  II. — A  footman  complained  of  a  sensation  of  tightness 
in  the  chest,  sometimes  amounting  to  pain,  and  there  was  ten- 
derness on  pressing  upon  the  cardiac  region.  He  could  not  in- 
spire fully  without  uneasiness,  and  on  going  up  stairs  found 
difficulty  in  breathing.  The  radial  pulse  was  rather  small,  and 
of  natural  frequency  ;  but  the  impulse  of  the  heart  was  greatly 
increased.  He  suffered  these  uneasy  feelings  about  three  months  ; 
he  had  no  cough,  and  the  digestive  organs  were  healthy.  He 
could  assign  no  cause  for  his  illness.  He  took  the  third  of  a 
grain  of  the  tartarized  antimony  twice  a  day  for  three  days, 
with  only  slight  relief.  Two  leeches  were  now  applied  to  the 
cardiac  region,  which  bled  three  hours  freely ;  on  the  following 
day,  all  the  uneasy  feelings  in  the  chest  were  gone,  the  heart's 
impulse  subdued,  and  the  radial  pulse  had  become  soft.  He 
continued  the  antimonial  pills,  and  took  altogether  sixteen  of 
them  ;  at  the  end  of  which  period  he  appeared  to  be,  in  all  re- 
spects, in  perfect  health. 

Case  III. — The  clerk  of  a  solicitor  complained  of  a  severe 
and  unceasing  pain  in  the  precordial  region,  which  was  much 
increased  by  slight  pressure,  and  was  accompanied  by  an  uneasy 
sensation  in  the  head,  limited  to  the  occipital  region  ;  with 
great  debility,  coldness  of  the  legs  and  feet,  imperfect  sleep  often 
suddenly  interrupted.  The  impulse  of  the  heart  was  increased  ; 
the  radial  pulse  was  small,  compressed,  and  of  its  natural  fre- 
quency. All  these  symptoms  had  been  of  only  a  few  days' 
duration,  and  had  come   on  without  any  evident  cause,  unless 
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Ch.  XXXIX.  from  having  been  exposed  to  a  good  deal  of  mental  fatigue. 
Two  leeches  were  applied  to  the  precordial  region,  and  repeated 
four  times  at  the  interval  of  one  day  between  each  application  ; 
during  the  same  period  he  took  eight  grains  of  the  tartarized 
antimony,  divided  into  twenty-four  doses.  The  effect  of  these 
remedies  was  to  relieve  the  local  pain,  to  diminish  the  heart's 
impulse,  and  to  render  the  arterial  pulse  softer.  He  still,  how- 
ever, complained  of  palpitation  and  mental  irritability,  which 
camphor  and  ammonia  failed  to  relieve,  but  which  completely 
yielded  to  the  exhibition  of  two  drops  of  the  dilute  hydrocyanic 
acid  twice  a  day.  For  some  time  afterwards  these  symptoms 
occasionally  recurred,  but  on  every  occasion  they  were  subdued 
by  the  acid. 
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CHAPTER  XL. 

DISEASES  OF  THE  HEART  FROM  A  DIMINUTION  IN  THE 
QUANTITY  OF  ITS  BLOOD. 

Effects  of  the  loss  of  hlood  on  the  heart;  syncope;  different  causes  of  syn- 
cope; treatment  of  syncope ;  ancemia,  its  symptoms  and  treatment. 

"  The  heart  acts  best,"  observes  Hunter,  "  with  a  moderate 
quantity  of  blood."  If  it  be  congested,  then  follow  all  those 
phenomena  which  have  been  so  fully  described  ;  but  if  the  quan- 
tity be  diminished  below  the  natural  standard,  then  symptoms 
of  a  very  different  character  are  developed. 

The  effects  of  a  diminution  of  blood  in  the  heart,  we  have 
opportunities  of  observing,  where  a  large  quantity  has  been 
abstracted  •  from  the  body  artificially,  or  in  consequence  of  a 
severe  haemorrhage,  such  as  often  occurs  during  parturition.  In 
either  of  these  cases  the  cardiac  and  radial  pulse  at  first  become 
quickened,  and  gradually  lose  their  vigour,  until  they  can  no 
longer  be  perceived  to  beat,  the  intellectual  powers  fade,  and 
syncope  supervenes. 

If  the  depletion  has  not  been  such  as  to  destroy  life,  the  faint-  synoope,  its 
ing  state  is  followed  by  a  series  of  phenomena  ;  all  which  are  the  ^'  ^°^""^"''" 
effects  of  those  instinctive  acts  of  the  economy,  employed  by  the 
vis  conservatrix,  in  order  to  increase  the  quantity  of  blood  within 
the  heart ;  phenomena  which,  by  the  influence  of  the  musculo- 
cardiac  function,  invigorate  the  circulation.  "  Hence,  fits  of 
syncope  are  frequently  attended  with,  or  terminate  in  vomiting^ 
sometimes  in  convulsions,  or  in  an  epileptic  fit."  Cuiien. 

It  has  been  observed,  that  the  fainting  state,  caused  by  a 
spontaneous  haemorrhage,  becomes  one  of  the  means  which 
nature  adopts  in  order  to  arrest  the  bleeding.     Not  only  does 
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Chap.  XL.  the  languid  state  of  the  circulation,  produced  by  the  loss  of  blood, 
favour  its  coagulation,  and  the  formation  of  a  clot  on  the  mouths 
of  the  bleeding  vessels;  but  experiments  on  living  animals  show 
that  the  more  frequently  they  are  bled,  the  more  speedily  does 
the  remaining  blood  coagulate  ;  so  that  the  fainting  state  caused 
by  the  loss  of  blood,  which  creates  so  much  alarm  to  the  by- 
stander, is  a  powerful  means  of  stopping  the  bleeding. 

It  has  been  likewise  mentioned,  that  syncope  is  one  of  those 
acts  which  are  resorted  to  by  the  economy  to  relieve  certain  dis- 
turbances of  the  heart ;  the  fainting  state  causing  such  a  diminu- 
tion in  its  vigour,  and  consequently  in  the  impetus  of  the  blood, 
that  the  circulation  recovers  its  natural  state. 

There  is  another  cause  of  fainting  occasionally  observed,  which 
does  not  arise  from  the  loss  of  blood,  but  from  its  unequal  dis- 
tribution to  different  organs.  When,  by  the  sudden  evacuation 
of  the  water  in  ascites^  the  blood  is  allowed  to  flow  into  the 
vessels  from  which  all  the  pressure  caused  by  the  distention  of  the 
water  is  removed,  the  quantity  of  blood  in  the  heart  and  large 
vessels  is  proportionally  diminished,  and  thus  syncope  ensues. 
Casenar-  A  lady,  who  had  immense  varicose  veins  in  both  legs,  fainted 

Lofevrc",  whcnevcr  she  was  in  the  erect  posture,  the  veins  becoming  reser- 
voirs of  a  large  quantity  of  blood ;  so  that  the  balance  of  the 
circulation  was  destroyed,  and  the  cerebro- spinal  system  deprived 
of  its  due  quantity  of  the  vital  element. 

Syncope  may  also  arise  from  a  diminution  in  the  vigour  oi  the 
heart,  by  the  influence  of  the  nervous  system.  Of  this  condition 
of  the  circulation  we  daily  see  examples  ;  it  is  sufficient  to  refer 
here  to  observations  already  made  on  the  influence  of  the  de- 
pressing passions  in  diminishing  the  action  of  the  heart. 

The  syncope  that  is  caused  by  an  obstructed  circulation,  from 
a  change  in  the  structure  of  the  heart,  is  of  a  far  more  serious 
character,  than  that  caused  either  by  a  profuse  depletion  or  by 
mental  emotion  ;  for,  if  a  fit  of  syncope  takes  place  when  the 
heart's  tissues  are  diseased,  such  interruptions  to  the  transit  of 
the  blood  through  the  heart's  cavities  must  always  be  considered 
as  indicating  some  important  change  in  the  heart's  apparatus. 
Hence  a  fainting  state,  and  even  complete  syncope,  is  by  no  means 
an  unfrequent  symptom  in  many  organic  diseases  of  the  central 
organ.     When  this  condition  continues  beyond  a  certain  time, 
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life  is  extinguished  :  so  that  syncope  is  frequently  the  immediate    chap.  xl. 
cause  of  death  in  those  who  have  long  been  suffering  from  a  dis- 
eased  heart. 

Treatment. — In  syncope  from  the  loss  of  blood,  the  vigour  of 
the  heart  may  be  restored  by  the  administration  of  those  remedial 
means  which  stimulate  the  nerves  of  the  heart ;  and  likewise  by 
those  which  increase  the  quantity  of  its  blood. 

The  first  of  these  indications  is  fulfilled  by  stimulating  the 
gustatory,  the  olfactory,  and  the  cutaneous  nerves ;  with  all 
which  the  heart  has  an  intimate  relation.  The  second  indication 
is  accomplished  by  the  horizontal  posture^  by  artificial  breath- 
ing, and  by  applying  a  ligature,  or  a  tourniquet,  on  one  or  more 
of  the  extremities,  in  such  a  manner,  that,  by  stemming  the  vital 
stream  which  supplies  them,  more  blood  remains  in  the  heart 
and  brain. 

The  good  effects  of  vomiting  ought  likewise  to  be  kept  in 
mind — an  act  which  the  economy  employs  to  restore  the  circula- 
tion in  syncope ;  for  the  same  purpose  artificial  respiration  may 
be  beneficially  had  recourse  to.  Ar.cemLa. 

Besides  syncope  from  an  excessive  loss  of  blood,  other  changes 
are  produced  in  the  condition  of  the  heart.  Palpitation  comes 
on  more  or  less  violently,  and  respiration  is  accelerated  ;  both 
which  symptoms  are  greatly  increased  by  the  least  bodily  exer- 
tion or  mental  emotion.  The  cutaneous  surface  becomes  pale, 
there  is  great  general  debility,  and  ultimately  anasarca. 

These  changes  in  the  sanguiferous  system  are  not  only  the 
effects  of  a  diminished  quantity  of  the  mass  of  blood,  but  are  like- 
wise the  effects  of  changes  in  its  qualities.  The  shock,  which 
the  economy  receives  after  a  profuse  heemorrhage,  renders  both 
the  processes  of  incretion  and  of  excretion  to  be  imperfectly  per- 
formed, and  hence  changes  are  produced  in  the  constituents  of 
the  vital  fluid. 

In  the  treatment  of  such  cases,  all  those  remedial  means  should 
be  employed  which  regulate  and  improve  the  increraentitious 
processes.  Thus  stomachics  may  be  advantageously  had  recourse 
to,  in  order  to  aid  digestion  ;  a  salubrious  atmosphere  will  assist 
respiration ;  the  condition  of  the  cutaneous  surface  will  be  im- 
proved by  dernmtics,  and  the  blood  itself  by  the  administration 
of  haematics. 
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DISEASES  OF  THE  HEART  FROM  CHANGES  IN  THE  QUALITIES 

OF  THE  BLOOD. 

The  phenomena  and  causes  of  changes  in  the  qualities  of  the  blood;  the 
numerous  changes  in  the  blood  disturh  the  heart ;  the  humoral  pathology, 
founded  on  these  changes  of  the  blood;  influence  of  the  digestive,  respira- 
tory, and  cutaneous  systems  in  changing  the  blood;  other  causes  by  which 
the  blood  is  vitiated;  hoio  minute  portions  of  extraneous  mcdters  change 
the  blood,  illustrated  in  inorganic  fluids ;  rapidity  of  these  changes ;  the 
precise  nature  of  the  changes  of  the  blood  little  understood  ;  the  limited  aid 
which  has  been  derived  from  chemical  science;  importance  of  chemistry 
and  physiology  combined;  the  symptoms,  diagnosis,  prognosis,  and  treat- 
ment of  the  functional  diseases  of  the  heart,  caused  by  changes  in  the 
blood^s  qualities. 

We  come  next  to  consider  the  functional  disorders  of  the 
heart,  which  are  caused  by  changes  in  the  qualities  of  the  blood  ; 
for  however  frequent  may  be  those  functional  diseases  which 
arise  from  changes  in  the  blood's  quantities,  yet  far  more  numer- 
ous are  those  which  are  produced  by  changes  in  the  qualities  of 
that  vital  fluid. 

When  we  contemplate  the  vast  number  of  changes  which  the 
blood  must  necessarily  undergo,  from  differences  in  the  qualities 
of  the  elements  with  which  it  is  supplied  at  different  times,  and 
from  differences  in  the  manner  in  which  the  incrementitious  and 
the  excrementitious  processes  are  performed  in  the  vital  labora- 
tory, we  may  anticipate  that  disturbances  in  the  functions  of  the 
heart  must  be  constantly  taking  place.  Even  in  health,  the 
fibrine,  the  albumen,  the  red  globules,  and  the  serum  of  the 
vital  fluid,  are  never,  for  any  length  of  time,  in  the  same  pro- 
portions. 

Can  we  contemplate  the  functional  disorders  of  the  heart,  that 
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are  caused  by  changes  in  the  blood,  without  being  impressed  chap.  xli. 
with  the  disturbances  which  these  changes  must  create  in  other 
organs  ?  Thus,  in  like  manner,  as  it  has  been  shown  that  there 
is  a  general  law  by  which  some  medicinal  bodies  act  upon  cer- 
tain organs,  or  systems  of  organs,  so  it  is  as  regards  the  presence 
of  any  noxious  elements  in  the  blood,  each  of  these  creates  a 
disease  in  a  particular  organ.  The  liver  is  affected  in  some 
fevers,  the  spleen  in  others,  and  the  mucous  membrane  of  the 
intestinal  canal  suffers  in  cholera. 

*'  A  morbid  state  of  the  blood  is  strikingly  exemplified   in 
those  diseases  where  only  a  portion  of  a  tissue  is  changed,  and 
where  the  corresponding  portion  of  the  same  tissue  of  the  oppo- 
site side  of  the  body  is  similarly  changed :  a  similar  eruption  p^ , ..  „  /, , 
on  both  hands,  or  on  both  legs."  %i/- 

We  must  not,  therefore,  view  the  disorders  of  the  heart, 
which  are  produced  by  changes  in  the  blood  in  an  isolated  man- 
ner ;  as  it  is  legitimate  to  infer,  that  not  only  particular  organs 
are  deranged  in  these  functional  ailments,  but  that  the  presence 
of  the  vitiated  fluid  will  influence,  more  or  less,  the  whole  san- 
guiferous system. 

It  was  upon  these  changes  in  the  qualities  of  the  blood  that  origin  of  the 
the  school  of  the  "  Humoral  Pathologists  "  was  founded  :  how-  thoTogy  "^'^ 
ever  erroneous  may  have  been  some  of  the  conjectures,  and 
however  hypothetical  some  of  the  doctrines  of  their  disciples,  re- 
garding the  nature  of  these  changes,  there  cannot  be  a  doubt 
but  that  essential  alterations  in  the  qualities  of  the  blood  do  take 
place  in  many  diseases ;  and  also  that  the  blood  exercises  a  vast 
influence,  not  only  on  the  functions  of  the  heart,  but  also  upon 
the  whole  animal  fabric  ;  affording  incontrovertible  evidence  of 
the  truth,  that  changes  in  the  quality  of  the  blood,  or  "  errors 
in  the  fluids,"  are  the  proximate  causes  of  diseases. 

I  have  formerly  mentioned,  that  much  ambiguity  has  arisen  in  Differences 
physiological  and  in  pathological  writings  from  the  term  "blood  "  Ind'venous 
being  used  in  a  generic  sense,  and  that  the  differences  in  the  ^^°'"^- 
arterial  and  venous  blood  have  been  greatly  disregarded.     This 
is,  however,  to  be  regretted,  as  there  are,  doubtless,  essential 
differences  in  the  two  bloods,  though  chemical  science  has  not 
yet  determined  them.     It  is  the  differences  in  the  arterial  blood 
which  are  the  cause  of  many  diseases;  whereas,  the  venous  blood. 
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Chap.  xli.  having  passed  through  the  various  secreting  organs,  must  essen- 
tially differ  from  the  arterial  blood  in  its  elements  ;  the  vital 
processes,  which  each  organ  performs,  being  perfectly  distinct. 

It  is  likewise  to  be  taken  into  consideration,  that  almost  all 
the  experiments  on  the  human  blood  have  been  made  on  blood 
taken  from  veins  in  the  arm  ;  thus  rendering  it  impossible  to 
draw  any  general  conclusions  on  the  nature  even  of  the  venous 
blood ;  and  its  diseases  do  not  arise,  like  those  from  the  arterial 
blood,  from  changes  in  its  qualities,  but  from  variations  in  its 
quantity  in  particular  organs.  The  opportunities  of  analysing 
the  arterial  blood  have  not  yet  been  taken  advantage  of;  and-, 

Brand.  though  the  mcustrual  flux  has  been  carefully  examined,  there 

has  been  no  minute  analysis  made  either  of  the  hsemorrhoidal 
flux,  or  of  the  blood  of  epistaxis,  or  heemoptysis. 

Causes  which      So  numerous  are   the  changes  produced  in  the  blood,  even 

biood.^  ^  ^  when  the  body  may  be  considered  in  a  state  of  health,  that  we  are 
led  to  anticipate  that,  by  the  varied  disturbances  of  the  digestive, 
the  respiratory,  and  the  cutaneous  systems,  numerous  changes 
will  take  place  in  the  qualities  of  the  vital  fluid,  which  cannot 
fail  to  produce  corresponding  derangements  in  the  functions  of 
the  heart ;  although  the  nature  of  these  changes  has  not  been 
defined,  yet  we  cannot  doubt  of  their  existence. 

The  nature  of  the  processes  performed  by  the  various  organs, 
from  the  time  when  the  incretions  enter  the  blood  until  the  ex- 
cretions are  separated  from  it,  not  being  understood,  we  could 
not  expect  that  the  elements,  qualitative  and  quantitative,  with 
which  the  blood  is  furnished,  could  be  accurately  ascertained  ; 
nor  could  we,  without  a  previous  knowledge  of  the  nature  of 
these  varied  constituents  of  the  blood,  refer  changes  of  the 
heart's  functions  to  corresponding  changes  in  the  blood's  qua- 
lities. 

In  a  few  instances  this  has  certainly  been  accomplished.  One 
of  the  most  remarkable  changes  of  the  blood,  accompanied  with  a 
great  increase  in  the  heart's  action,  is  in  chlorosis ;  in  which  dis- 
ease there  is  a  diminution  in  the  proportion  of  the  red  globules. 
In  other  diseases,  where  the  heart's  action  is  deranged,  such  as 
in  inflammations^  especially  the  rheumatic,  there  is  an  increase 
in  the  proportion  oifibrine.  In  the  Asiatic  cholera  there  is  a 
diminution  in  the  proportion  o^  serum  ;  whereas  in  scurvy^  and 


IN  THE  QUALITIES  OP  TPIE  BLOOD.  513 

after  violent  muscular  exertions,  the  blood  loses  its  coagulating  chap.  xll 
power  :  a  similar  change  takes  place  from  mental  emotions^  and 
from  the  influence  of  electricity. 

The  digestive  apparatus,  whether  from  a  disordered  condition  influence  of 
of  its  own  functions,  or  from  receiving  improper  food,  will  eli-  functions  on 
minate  chyle  of  an  unhealthy  character  ;    which,  after  being 
mixed  with  the  blood,  must  not  only  taint  the  sanguiferous  sys- 
tem, but  influence  the  functions  of  particular  organs. 

Thus,  when  the  salivary  glands,  the  pancreas,  or  the  liver,  do 
not  duly  perform  their  functions,  the  changes  in  the  different 
fluids  which  they  secrete  must  alter  the  quality  of  the  chyle,  and 
consequently  produce  changes  in  the  blood.  Differences  in  the 
quantity  and  quality  of  the  food  will  likewise  produce  important 
changes  in  the  incretions.  On  these  differences  is  founded  the 
whole  system  of  dietetics.  Living  upon  salted  meats  alone,  or 
upon  sugar ^  or  albumen^  materially  injures  the  health  by  the 
changes  they  produce  in  the  blood.  The  qualities  of  the  blood 
are  variously  changed,  according  to  the  kind  of  food  on  which 
we  live.  The  inhabitants  of  the  torrid  zone  live  chiefly  on 
fruits  and  vegetables  ;  whilst  those  of  the  Arctic  regions  subsist 
chiefly  on  flesh  and  the  fat  of  animals.^ 

The  effects  of  derangements  of  the  excrementitious  processes 
of  the  alimentary  canal,  by  contaminating  the  blood  and  dis- 
turbing the  functions  of  the  heart,  are  equally  as  striking  as  those 
of  incretion  ;  for  when  the  excretions  are  not  separated  from 
the  blood,  the  vital  fluid  remains  permanently  vitiated,  dis- 
turbing not  only  the  functions  of  the  heart,  but  also  those  of  the 
whole  sanguiferous  system.  Of  this  we  have  abundant  proofs, 
when  excrementitious  matters  are  detained  in  the  alimentary 
canal. 

But  when  excretions  have  been  separated  from  the  blood,  and  Effects  of  the 
afterwards  re-absorhed  and  mixed  with  the  vital  fluid,  remark-  of  excreted 
able  disturbances  take  place  in  the  sanguiferous  system.     Thus, 
in  long  retentions  of  urinCj  during  which  its  secretion  is  not  only 

1  "  If  we  were  exposed  to  the  same  degree  in  a  season  of  plenty — it  is,  of  course,  a 
of  cold  as  the  Samoyedes,  we  should  be  mere  estimate,  but  I  believe  a  perfectly  fair 
able  with  ease  to  consume  ten  pounds  of  one — at  eight  or  ten  pounds  a  day,  with 
fish  or  flesh,  and  perhaps  also  a  dozen  of  soup  and  water  to  the  extent  of  half  a  gal- 
tallow  candles,  daily." — Liebig's  An.  Chem.  Ion." — Kane's  Arctic  Explorations. 

"  I  would  average  the  Esquimaux  ration 
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diminished,  but  urine  contained  within  the  bladder  is  re- absorbed 
into  and  mixed  with  the  blood,  the  functions  of  the  heart  become 
deranged,  and  great  excitement  is  created  throughout  the  whole 
system.  Those  who  die  from  retention  of  urine,  perish  not  from 
disease  of  the  bladder,  but  from  the  poisonous  effects  of  the  urine 
which  is  re-absorbed  and  mixed  with  the  vital  element. 

The  absorption  of  purulent  matter  in  an  abscess  is  not  less 
injurious  ;  and  when  the  blood  becomes  contaminated  by  it,  the 
frequency  of  the  heart's  action  is  increased,  and  the  patient  be- 
comes hectic.  The  same  phenomena  are  also  observed  in  jaun- 
dice, where  the  hile^  after  it  has  been  secreted,  is  re-absorbed  into 
and  mixed  with  the  general  mass  of  blood  ;  and  also,  when  the 
jiiilk  has  not  been  withdrawn  from  the  mamma,  but  is  re- absorbed 
and  mixed  with  the  blood. 

The  organs  of  respiration^  either  from  an  imperfection  in  their 
function,  or  from  noxious  ingredients  in  the  air  which  are  inspired, 
cause  changes  in  the  qualities  of  the  blood,  which  will  not  only 
derange  the  functions  of  the  heart,  but  produce  injurious  effects 
on  the  whole  animal  economy. 

As  the  qualities  of  the  chyle  are  modified  by  differences  in  the 
mode  in  which  the  digestive  function  is  performed,  we  may  anti- 
cipate that  the  ingredients  in  the  air,  which  are  absorbed  by  the 
lungs,  will  not  always  be  the  same,  but  will  differ,  according  to 
the  condition  of  the  pulmonary  apparatus  ;  and  that  the  lungs 
will  separate  from  the  air  different  elements,  just  as  the  digestive 
canal  separates  different  ingredients  from  the  food.  And,  as 
differences  in  the  qualities  of  the  food  cause  changes  in  the  chyle, 
in  like  manner  differences  in  the  atmospheric  air  will  create  cor- 
responding changes  in  the  pulmonary  absorption. 

These  various  changes  in  the  blood,  which  must  necessarily 
take  place  in  the  lungs,  both  in  health  and  disease,  have  hitherto 
evaded  chemical  research.  That  they  do  not  depend  upon  dif- 
ferences in  the  proportion  of  oxygen  and  nitrogen  c(mtained  in 
the  air,  is  quite  certain,  as  this  never  varies  in  any  place  or  in 
any  climate.  The  arterial  blood,  however,  has  not  always  been 
found  to  contain  the  same  proportion  of  these  elements. 

Besides,  there  are  constituents  in  the  atmosphere,  the  pre- 
sence of  which  we  only  know  by  their  noxious  influence  on  the 
animal  economy.    This  influence  must  be  the  result  of  changes 
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whicli  they  produce  in  the  blood.    The  paroxysms  of  asthma,  the  Chap,  xll 
rheumatic  pains,  that  afflict  many  persons  upon  every  change  in 
the  air,  and  the  history  of  epidemic  diseases,  are  all  striking 
examples  of  atmospheric  agencies. 

The  functions  of  the  heart  are  likewise  modified  by  changes  changes  in 
in  the  excrementitious  processes,  which  are  performed  by  the  n^^^aia- 
respiratory  apparatus;  and  when  the  pulmonary  excretions  are  ^0^^^^* 
not  duly  separated,  the  blood  becomes  tainted,  creating  disturb- 
ances throughout  the  sanguiferous  system. 

The  cutaneous  system  contributes  also  an  important  share  in  and  in  the 
modifying  the  qualities  of  the  blood,  both  from  the  matters  which  system, 
it  absorbs,  and  from  those  which  it  separates  and  discharges 
from  the  system.  When  either  of  these  functions  of  the  skin  is 
interrupted,  or  not  duly  performed,  the  blood  becomes  more  or 
less  vitiated,  and  corresponding  derangements  take  place  in  the 
action  of  the  heart. 

Besides  the  numerous  changes  in  the  blood,   arising  from  other  causes 

,  „     ,        , .  .  .      ,  ,         .  of  changes  in 

derangements  oi  the  digestive,  respiratory,  and  cutaneous  sys- the  blood ; 
tems,  there  are  also  other  causes  which  contaminate  the  vital 
fluid. 

Whenever  the  function  of  any  organ  of  the  body  is  deranged,  ^^^P^*^ 
changes  almost  always  take  place  in  the  qualities  of  the  blood  : 
the  pale,  squalid  appearance  of  the  cutaneous  surface,  as  well  as 
the  disturbed  heart,  are  most  striking  characters  of  some  organ 
being  diseased  by  vitiated  blood. 

Changes  in  the  blood's  qualities  also  accompany  many  diseases  from  organic 
of  the  tissues  of  the  heart,  as  well  as  disorders  of  its  functions ;  heart ; 
and  there  are  serious  disturbances  in  the  action  of  the  heart  in 
many  of  those  cases  of  malformation,  wherein  the  venous  andaodtro™ 

.  malforma- 

arterial  bloods  are  mixed.  tion. 

Besides  all  these  changes,  which  disturb  the  heart's  functions, 
the  blood  is  also  contaminated  in  specific  diseases,  as  in  scrofula^ 
syphilis^  and  in  the  exanthemata.  In  ancemia  the  blood  is  also 
changed  by  imperfections  in  some  of  the  incrementitious  pro- 
cesses. When  the  lungs,  the  digestive  organs,  or  the  skin,  are 
diseased,  the  imperfect  manner  in  which  their  functions  are  per- 
formed produces  changes  in  the  blood. 

Numerous  as  these  manifest  causes  are,   there  are  none  of  ^^^^^j^jy 
them,  however  inconsiderable  they  may  appear,  that  will  not  ™o'^"^of^V 

ter. 
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exercise  a  more  or  less  important  influence  on  the  functions  of 
the  heart. 

That  inconceivably  small  molecules  do  exist  in  the  air,  we 
have  evidence  by  our  sense  of  smell. 

"  Standing  one  day,"  Mr.  Layard  states,  '^  on  a  distant  part 
of  the  mound  on  which  the  monolith  was  found,  I  smelt  the 
sweet  smell  of  burning  cedar.  The  Arab  workmen  had  dug  out 
a  beam,  and  made  a  fire  of  it  to  warm  themselves.  The  inscrip- 
tion spoke  of  cedars  brought  from  the  forest  of  Lebanon  to  build 
the  palace  of  the  great  king  .  .  .  who  had  erected  it.  After  three 
thousand  years,  the  precious  wood  had  retained  its  original 
fragrance." 

The  mere  contact,  on  a  small  portion  of  the  cutaneous  sur- 
face,— the  introduction,  under  the  skin,  of  a  minute  portion  of  a 
specific  virus, — one  inspiration  of  a  contagious  atmosphere,  are 
all  proofs  of  the  minuteness  in  the  quantity  of  certain  elements 
which  is  required  to  contaminate  the  whole  mass  of  the  blood. 

The  effect  of  a  small  quantity  of  certain  substances,  such  as 
of  1/east,  on  comparatively  large  quantities  of  matter,  transferring 
it  into  new  compounds,  shows  how  minute  a  portion  of  certain 
substances  introduced  by  the  lungs,  or  absorbed  by  the  alimen- 
tary canal,  or  by  the  skin,  may  cause  a  complete  transformation 
of  the  whole  mass  of  the  vital  fluid.  In  the  same  manner  as 
the  slightest  chemical  action,  the  mere  contact  of  atmospheric 
air  excites  a  new  arrangement  of  all  the  atoms  of  dead  animal 
matter  whilst  undergoing  decomposition,  it  is  legitimate  to  infer 
that  changes  in  the  blood  may  be  effected  by  equally  slight 
causes. 

"  A  little  leaven  leaveneth  the  whole  lump."  ^ 

We  may  here  notice  the  remarkable  rapidity  with  which 
changes  are  produced  in  the  blood,  so  manifest  in  the  develop- 
ment of  many  diseases.     The  short  space  of  time  that  is  required 


1  "  If  you  throw  a  little  melted  grease,  or 
a  small  quantity  of  animal  oil,  upon  the  sur- 
face of  a  working  liquor,  when  in  the  highest 
foam,  the  curved  intestine  motion  sinks  to 
flatness  in  an  instant ;  nor  can  it  be  reco- 
vered into  a  new  head  by  any  art  known  to 
our  brewers  or  distillers." 

"Therefore,  perhaps,  the  reason  why  r];i 


rifled  new  fresh-butter  is  a  specific  for  the 
blood )/ Jlujc :  two  spoonfuls  twice  or  thrice 
within  the  day. 

"  At  the  siege  of  Londonderry,  the  dysen- 
tery was  stopt  by  the  use  of  tallow  found 
there,  and  used  with  the  oatmeal  for  food." 
— DoDSLHT's  Annual  Register,  1761. 
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to  contaminate  the  whole  mass  by  the  inhalation  of  miasmata^  Chap.  xll 
and  by  the  inoculation  of  some  specific  diseases,  has  in  this 
respect  a  strict  analogy  to  the  process  of  fermentation,  or  to  the 
sudden  decomposition  of  organic  substances  after  death. 

Further,  when  we  consider  how  exceedingly  minute  the  por-  Nature  of 
tion  of  any  noxious  matter  in  the  atmosphere  may  be  by  which  Lgre^ents 
the  whole  mass  of  blood  can  be  contaminated,  it  is  not  to  be  mtned*^^^^*^ 
expected  that  such  minute  ingredients  could  be,  each,  separated 
from  the  blood.     The  chemical  philosopher  has  not  as  yet  been 
able  to  obtain  from  the  blood  these  elements,  and  ascertain  their 
nature,  nor  has  he  succeeded  in  separating  the  molecules  of  an 
odorous  substance,  such  as  musk^  which  are  diffused  through  a 
large  bulk  of  air ;  though  of  their  presence  we  have  indubitable 
testimony  from  the  sense  of  smell. 

Equally  remarkable  are  the  effects  of  a  minute  quantity  of  Effects  of 
some  medicinal  substances  on  the  blood ;  quantities  so  minute  substanc^es. 
that  they  have  never  been  detected  by  chemical  analysis. 

These  remarkable  phenomena  have  been  assiduously  promul- 
gated by  the  "charlatan;"  and  upon  them  has  been  based  the 
"  Homoeopathic  "  system. 

Symptoms  and  Diagnosis. 

Though  we  may  not  be  able  to  discriminate  the  symptoms  of 
those  functional  disturbances  of  the  heart  which  are  caused  by 
changes  in  the  blood's  qualities,  it  is,  however,  of  primary  im- 
portance to  distinguish  them  from  those  which  are  the  effects  of 
an  increase  in  its  quantity,  or  from  morbid  changes  in  the  heart's 
tissues.  That  such  discrimination  is  no  easy  task,  there  cannot 
be  a  more  convincing  proof,  than  the  numerous  errors  in  diagnosis 
which  are  daily  committed,  and  the  dubious  opinions  so  fre- 
quently given  by  intelligent  observers. 

It  often  happens  that  the  heart's  functions  are  disordered  by 
the  influence  of  the  nervous  system  ;  but  there  is  much  reason 
to  believe  that  the  same  nervous  influence  is  often  accompanied, 
and,  in  many  instances,  caused  by  changes  in  the  qualities  of  the 
blood ;  so  that,  besides  those  medicines  which  tranquillize  the 
cerebro-spinal  system,  it  is  often  necessary,  in  the  treatment  of 
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Chap.  xli.  such  affections,  likewise  to  administer  those  which  change  the 
qualities  of  the  blood. 

The  physiological  symptoms  of  the  disturbances  of  the  heart 
caused  by  changes  in  the  qualities  of  the  blood,  are  such  as  may 
be  anticipated  would  arise  from  all  the  different  organs  and 
systems  of  the  economy  being  supplied  with  a  vitiated  blood. 

An  unhealthy  blood  has  a  powerful  effect  on  the  cerebro- 
spinal system  :  the  intellectual  powers  become  excited,  the  mind 
irritable,  and  sleep  imperfect  or  interrupted  ;  and  when  an  ex- 
cretion, such  as  the  bile,  has  been  re-absorbed  and  mixed  with 
the  blood,  the  mind  becomes  sluggish  and  inert,  accompanied  by 
general  debility  and  emaciation. 

The  functions  of  the  respiratory  organs  will  depend  on  the 
changes  in  the  blood,  which  are  caused  by  errors  in  the  incremen- 
titious  and  excrementitious  processes  of  the  digestive  and  cuta- 
neous systems ;  as  in  either  case  the  lungs  will  be  required  to 
assist  in  performing  the  functions  of  those  organs  which  are  im- 
perfect. 

The  condition  of  the  digestive  organs  will  greatly  contribute 
to  assist  a  correct  diagnosis  to  be  formed  of  the  nature  of  the 
disorders  of  the  heart's  functions ;  and,  as  I  formerly  observed, 
that  usually  those  who  have  a  primary  organic  affection  of  the 
heart  have  seldom  the  digestive  organs  much  deranged ;  but 
when  the  digestive  organs  are  primarily  disordered,  along  with  a 
derangement  in  the  heart's  functions,  we  may  then  suspect  that 
the  affection  of  the  heart  is  sympathetic. 

The  cutaneous  system^  from  its  connexion  with  the  heart,  must 
necessarily  participate  in  the  diseases  of  the  heart.  Accordingly, 
we  find  that  in  the  heart's  functional  diseases  caused  by  changes 
in  the  blood,  the  cutaneous  surface  exudes  a  vitiated  perspiration ; 
becomes  pale  and  bloodless ;  or,  as  in  the  morbus  ceruleuSj  the 
skin  acquires  a  deep  crimson  hue. 

The  anatomical  symptoms  of  the  disorders  of  the  heart's  func- 
tions from  changes  in  the  blood,  demand  an  attentive  scrutiny  ; 
more  especially  as  these  are  apt  to  be  mistaken  for  the  symptoms 
of  some  organic  mischief, 
changca  In  most  cascs  the  impidse,  as  well  as  the  frequency,  of  the 

imptiBc.         heart's  contractions  arc  increased,  and  sometimes  the  force  is  so 


The  anato- 
mical &ymi 
toms. 
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much  augmented  as  to  cause  the  pulsations  to  be  perceptible  to  chap.  xll 
the  patient. 

To  express  a  beating  of  the  heart  sufficiently  intense  to  be  felt 
by  the  patient,  the  term  palpitation  has  usually  been  employed ; 
and  great  confusion  has  arisen  in  systems  of  nosology,  from  this 
symptom  having  been  adopted  as  a  generic  term,  comprising 
under  it  many  different  disorders  of  the  heart ;  just  as  headache 
has  been  used  to  denote  not  only  a  symptom,  but  a  genus  of 
disease. 

Palpitation  is  indeed  so  common  a  symptom,  that  few  affected 
with  a  disordered  heart  have  not,  at  one  time  or  other,  suffered 
from  it, — an  increase  in  the  heart's  impulse  being  a  frequent  in- 
dication both  of  organic  and  functional  diseases. 

The  disturbances  that  take  place  in  the  heart's  functions  from  Changes  in 
changes  in  the  qualities  of  the  blood,  are,  in  many  instances, 
accompanied  by  changes  in  the  sounds.  This  may  be  antici- 
pated, when  we  recollect,  that  as  the  sounds  depend  upon  the 
currents  of  the  blood  passing  through  the  heart's  cavities,  any 
change  in  the  functions  of  the  heart,  which  alters  the  currents, 
must  necessarily  change  the  sounds.  On  this  principle  I  would 
account  for  the  "  bellows  sound,"  so  often  observed  in  ancemia^ 
caused  from  excessive  haemorrhage,  and  also  in  chlorosis.  But 
the  "bellows  sound,"  in  functional  disorders  of  the  heart,  must 
be  taken  as  a  diagnostic  sign  with  great  caution,  as  it  is  met 
with  in  many  very  different  morbid  conditions  of  the  heart,  so 
that  no  certain  conclusion  can  be  drawn  from  its  presence.  In 
forming  a  diagnosis,  special  care  must  be  taken,  in  each  case,  to 
view  the  whole  assemblage  of  the  symptoms,  physiological  as 
well  as  anatomical ;  by  which  alone  we  can  be  enabled  to 
refer  the  morbid  sound  to  a  functional  or  to  an  organic  dis- 
ease. 

"  The  different  signs  furnished  by  auscultation  in  order  to  dis- 
tinguish an  organic  affection  of  the  heart,  may  be  manifested 
when  no  such  affection  exists.  On  the  other  hand,  it  is  no  less 
certain  that  the  affection  may  be  very  grave,  and  nevertheless  it 
cannot  be  revealed  by  auscultation."  Andrai. 

The  permanency  of  the  symptoms  is  an  important  diagnostic 
character ;  for  in  the  disturbances  of  the  heart's  functions,  where 
there  is  a  change  in  the  qualities  of  blood,  there  is  necessarily 
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Chap.  xli.  ao  UDceasing  interruption  of  the  circulation  ;  whereas,  in  symp- 
tomatic  affections,  the  symptoms  vary  exceedingly  in  their  in- 
tensity and  duration,  and  even  cease  altogether  for  a  certain 
time,  assuming  a  paroxysmal  character. 

Prognosis. — In  no  diseases  is  a  correct  prognosis  more  desir- 
able than  in  those  of  the  heart ;  for  whenever  the  attention  of  a 
patient  has  been  directed  to  the  condition  of  this  organ  he  be- 
comes extremely  anxious  to  know,  not  only  the  nature  of  the 
disorder,  but  the  probable  results,  whether  it  be  organic  or 
merely  functional :  I  have  already  pointed  out  the  line  of  con- 
duct which  the  practitioner  should  pursue  in  the  moral  treat- 
ment of  the  sick. 

The  functional  diseases  which  we  have  now  been  considering, 
however  severe  and  alarming  they  may  sometimes  become, 
are  yet  seldom  of  a  dangerous  character ;  many  people  pass 
through  a  long  life  suffering  from  such  affections,  and  ultimately 
perish  from  some  malady  unconnected  with  the  organs  of  circu- 
lation. 

IVeatmenL 

So  numerous  being  the  changes  to  which  the  blood  is  liable, 
how  important  it  must  be  in  the  treatment  of  those  disturbances 
of  the  heart  depending  upon  such  changes,  to  be  able  to  detect 
what  are  the  organs  or  system  of  organs  which  cause  the  altera- 
tions in  the  qualities  of  the  vital  fluid  ;  for  to  such  organs  ought 
the  chief  remedial  means  be  directed. 
Treatment  of      The  management  of  the  digestive  orqans  must  always  be  of 

the  digestive         .  .         °  .  .  . 

organs.  primary  importance  ;  commencing  with  such  means  as  will  con- 
tribute to  the  formation  of  good  chyle, — a  judicious  system  of 
dietetics. 

From  the  constant  changes  in  the  blood  which  derangements 
of  the  incrementitious  and  excrementitious  processes  create, 
must  arise  those  varied  feelings  of  health  and  of  mental  and 
bodily  activity  which  we  all  daily  experience.  Hence  by  regu- 
lating the  diet,  the  power  we  have  to  preserve  botli  mental  and 
corporeal  vigour. 

As  the  Jibrine  is  abundant  in  proportion  to  the  strength  of  the 
body ;  so  in  the  treatment  of  those  diseases  where  there  is  that 
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feeble  state  of  the  frame  which  indicates  a  diminution  of  fibrine  Chap.  xli. 
in  the  blood,  we  can  supply  the  system  with  the  kind  of  food 
which  contains  a  large  proportion  of  that  constituent  of  the 
blood. 

Of  no  less  importance  will  be  an  appropriate  use  of  stomachics, 
hepatics,  and  purgatives:  their  administration  should  be  con- 
ducted according  to  the  principles  which  have  been  already 
pointed  out,  and  by  an  attentive  discrimination  of  the  peculiari- 
ties of  each  case. 

There  are  also  changes  in  the  blood,  which  can  be  corrected 
by  diuretics  and  by  dermatics  ;  the  mode  of  administering  which 
has  also  been  explained. 

Besides  the  means  necessary  to  improve  and  regulate  both  the 
incrementitious  and  excrementitious  processes,  those  medicines 
which  change  the  constituents,  or  which  correct  any  vitiated 
conditions  of  the  blood,  are  essential  auxiliaries  in  the  treatment 
of  the  heart's  functional  diseases. 

Although  the  operation  of  particular  medicines  cannot  be  ex- 
plained, yet  experience  has  taught  that  some  functional  ailments 
of  the  heart,  produced  by  changes  in  the  blood,  are  relieved  by 
particular  medicinal  substances.  Thus  the  curative  effects  of 
the  alkalis,  mineral  acids,  cod-liver  oil,  and  of  iodine,  as  well  as 
of  some  vegetable  substances,  as  sarsaparilla,  dulcamara,  and 
cinchona,  in  gouty,  rheumatic,  syphilitic,  and  scrofulous  affec- 
tions ;  and  the  benefit  of  preparations  of  iron  and  copper,  in 
chlorosis  and  anaemia,  are  all  perfectly  established.^ 

Here  I  may  allude  to  the  difference  in  the  effects  of  tonics  and 
astringents,  where  the  qualities  of  the  blood  are  changed,  and 
where  the  nervous  system  is  alone  affected.  In  disorders  of  the 
heart,  whenever  the  blood  is  unhealthy,  from  some  defect  in  the 
organs  of  incretion,  tonics,  such  as  iron,  copper,  and  quinine, 
are  essentially  useful ;  but  in  nervous  affections  they  are  equally 
hurtful ;  whereas  in  nervous  affections  of  the  heart,  relief  is  ob- 

1  Cod-liver  oil  diflFcrs  from  all  the  other  suit,  that  there  is  a  correspondence,  paral- 

oil  of  the  fish.      It  contains,  according  to  lei  between  the  state  of  the  ioduration  of  the 

Ure,  bile,  which  accounts  for  its  stomachic  air,  the  water,  the  earth,  and  its  products, 

qualities.  and  the  number  of  individuals  attacked  by 

"Almost   everywhere,    making   certain  goitre" — Researches  as  to  Iodine,  hy  M. .  An. 

allowances  for  some  general  conditions  and  Chabin.    1854. 
humidity  of  the  place,  we  arrive  at  this  re- 
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Chap.  xli.  tained  from  the  use  of  ammonia^  camphor,  hydrocyanic  acid, 
and  from  those  medicines  which  tranquillize  the  heart. 

But  the  vitiated  elements  in  the  blood  which  constitute  dis- 
eases not  having  been  revealed,  it  could  not  be  anticipated  that 
chemical  science  could  have  suggested  therapeutic  agents,  by 
which  unhealthy  ingredients  in  the  blood  could  have  been  de- 
composed or  rendered  harmless.  When  we  reflect  how  exceed- 
ingly minute  are  the  quantities  of  matter  by  which  the  blood 
may  be  changed,  and  how  incomprehensible  are  the  processes 
of  the  vital  laboratory,  it  need  not  be  wondered  that  a  know- 
ledge of  the  nature  of  such  noxious  ingredients  in  the  blood 
should  have  been,  as  yet,  beyond  the  reach  of  human  investi- 
gation. 

In  fine,  though  we  have  legitimate  grounds  for  rejecting  the 
hypothetical  doctrines  of  Boerhaave,  and  the  untenable  notions 
which  the  humoral  pathologists  entertained  of  an  "  alkalescency," 
*' acidity,"  "acrimony,"  and  "putrescence"  of  the  fluids,  it 
must  be  acknowledged  that,  even  up  to  the  present  day,  neither 
physiological  nor  chemical  science  has  been  able  to  explain  the 
true  nature  of  the  changes  which  the  blood  undergoes  in  health, 
as  well  as  in  sickness. 

Although  the  altered  state  of  the  blood  may  have  been  the 
primary  cause  of  a  disordered  action  of  the  heart,  it  also  happens 
that  the  interior  surface  of  the  heart's  parietes  sometimes  be- 
comes more  or  less  irritable  ;  so  that  neurotics  should  in  such 
cases  be  given,  in  order  to  allay  the  irritability  of  the  endocar- 
dium. In  the  same  manner,  as  an  alkaline  medicine  combined 
with  opium  allays  both  a  morbid  secretion  from  the  kidneys,  and 
an  irritable  state  of  the  bladder ;  or  that  tenesmus  is  subdued 
by  opiates,  whilst  appropriate  medicines  are  being  at  the  same 
time  given  to  correct  the  morbid  secretions  of  the  mucous  mem- 
brane of  the  alimentary  canal,  or  of  the  liver,  so  will  neurotics, 
especially  camphor,  ammonia,  and  hydrocyanic  acid,  be  advan- 
tageously combined  with  hwrnatics  in  the  treatment  of  functional 
disturbances  of  the  heart. 

Much,  too,  depends  on  the  air  which  we  breathe  ;  for  not- 
withstanding the  atmospheric  air  contains  the  same  proportion 
of  oxygen  and  nitrogen  in  all  situations,  yet  there  are  other  ele- 
ments which,  although  they  have  not  been  defined,  undoubtedly 
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exist  in  tlie  atmosphere,  and  have  a  great  influence  upon  the  chaf.  xli. 
animal  economy. 

In  the  treatment  of  disorders  of  the  heart  arising  from  changes 
in  the  blood,  we  ought  not,  therefore,  to  neglect  the  benefit 
which  may  be  derived  from  the  changes  on  the  vital  element 
which  are  produced  by  climate. 

"  The  national  character  and  the  grave  and  gay  dispositions 
of  men  are  dependent,  in  a  very  high  degree,  on  climatic  influence. 
The  poetry  of  the  Greeks,  and  the  ruder  songs  of  the  primitive 
northern  nations,  owe  great  part  of  their  peculiar  characters  to 
the  aspect  of  the  plants  and  animals  seen  by  the  bard,  and  the  ^  ^oidt's 
mountains  and  valleys  which  surround  him,  and  to  the  air  which  Physiogmimj 

7     7  7-,,,  of  Plants. 

he  breathed. 

When  the  functions  of  the  heart  have  been  disordered  from 
the  qualities  of  the  blood  being  changed,  there  will  also  be  some- 
times more  or  less  difference  in  the  quantity  contained  in  the 
heart's  cavities ;  and  in  such  cases  great  benefit  will  be  derived 
from  the  abstraction  of  a  small  quantity  of  blood  by  leeches^  from 
the  precordial  region.  Should  even  the  quantity  of  blood  within 
the  heart  not  be  greater  than  is  required  for  health,  yet  that 
quantity  may  be  superabundant  in  disease,  so  that  the  abstrac- 
tion of  a  portion  of  it  will  be  useful. 

The  employment  of  blood-letting  in  cases  of  this  description 
is,  indeed,  a  nice  point  to  determine.  But  whenever  the  pro- 
priety of  the  measure  becomes  a  matter  of  doubt,  it  is  generally  a 
safe  rule  to  apply  a  few  leeches,  as  the  loss  even  of  a  small 
quantity  of  blood  may  be  essentially  beneficial. 

There  is  one  symptom  in  the  maladies  which  we  are  consider-  Case. 
ing,  which,  I  would  venture  to  affirm,  seldom  fails  to  point  out 
the  propriety  of  abstracting  blood.  Whenever  a  spontaneous 
haemorrhage  has  taken  place  from  the  asthmoidal,  from  the  pul- 
monary, or  from  the  hsemorrhoidal  vessels,  it  may  be  considered 
as  an  effort  of  the  vis  medicatrix  to  relieve  some  congestion  ;  and 
in  such  cases  the  application  of  one  or  two  leeches  to  the  pre- 
cordial region  will  seldom  fail  to  assist  in  relieving  the  heart. 
"  My  son,"  says  Wierius,  "  while  at  Bologna,  pursuing  his 
studies,  had  this  afflicting  palpitation^  accompanied  with  a  capri- 
cious, frequent,  and  intermitting  pulse  ;  but  by  bleeding,  which 
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Chap.  xli.  the  older  physicians  never  neglected,  and  care,  and  relaxation 
,,        .       from  his  studies,  he  ffot  quite  well." 

Morgagni.  ... 

On  the  other  hand,  serious  mischief  has  often  arisen  from  the 
improper  use  of  blood-letting ;  a  tumultuous  action  of  the  heart 
and  uneasy  sensation  in  the  head,  produced  by  a  diminished 
proportion  of  arterial  blood  having  often  led  the  incautious 
physician  to  abstract  blood,  the  effect  of  which  has  been  to 
lessen,  in  place  of  adopting  those  means  which  would  increase, 
the  action  of  the  heart. 
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CHAPTER  XLII. 

DISEASES  OF  THE  HEART  FROM  DISTURBANCES  OF  THE 
NERVOUS  SYSTEM. 

Phenomena  and  causes  of  the  nervous  affections  of  the  heart ;  they  arise  either 
from  disturbances  in  the  cardiac  plexus,  in  the  cerebrospinal,  or  in  the  ganglionic 
nerves ;  general  character  of  these  classes  of  nervous  affections ;  affections  of 
the  heart  caused  by  diseases  of  the  cardiac  nerves;  illustrated  in  angina  pectoris 
and  palpitation  ;  pathological  inferences  ;  affections  of  the  heart  caused  by  dis- 
turbed associations  of  the  nerves  of  the  ganglionic  system  ;  their  physiological 
and  anatomical  symptoms  ;  diagnosis  and  treatment ;  the  sympathetic  affections; 
their  symptoms,  diagnosis,  and  treatment. 

Hitherto  our  inquiries  have  been  directed  to  those  disorders  General  ob- 
in  the  heart's  functions  which  are  produced  by  changes  in  the  ^^*^^*'^^^°'^- 
quantities  and  in  the  qualities  of  the  vital  fluid ;  but  there  re- 
mains to  be  considered  another  class  of  functional  disorders  which 
depend  upon  the  influence  of  the  nervous  system., — an  influence 
which  is  exercised  on  the  heart,  either  directly  by  the  cardiac 
plexus  of  nerves,  by  the  cerebro-spinal  nerves,  or  by  the  medium 
of  that  sympathy  which  subsists  between  the  heart  and  the 
other  organs  with  which  it  is  associated  by  the  ganglionic 
nerves. 

Derano^ements  in  the  heart's  functions  from  diseases  of  the  Different 
nervous  system  may  therefore,  with  propriety,  be  subdivided  nervous  affec- 

, ,  ,  tions  of  the 

mto  three  classes.  heart. 

1st.,  The  action  of  the  heart  is  deranged  by  a  disturbance  in 
the  functions  of  the  cardiac  plexus,  the  proper  nerves  of  the 
heart. 

26?,  By  a  derangement  in  the  function  of  the  nerves  of  the 
cerebro-spinal  system ;  and, 

3  J,  By  a  derangement  in  the  functions  of  the  nerves  of  the 
ganglionic  system. 
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The  cardiac 
plexus  has 
both  gensory 
and  motor. 


This  arrangement  will,  I  think,  be  found  practically  useful, 
and  consistent  with  physiological  science  ;  for,  though  some 
may  not  admit  that  the  ganglionic  is  independent  of  but  is  sub- 
ordinate to  the  cerebro-spinal  system,  yet,  in  a  pathological  point 
of  view,  they  may  be  considered  as  separate  and  distinct ;  one 
class  of  diseases  arising  in  the  great  nervous  centres,  and  com- 
municating directly  with  the  cardiac  plexus ;  and  another  arising 
from  the  relation  which  subsists  between  the  cardiac  nerves  and 
those  viscera  which  are  supplied  by  nerves  of  the  ganglionic 
system. 

But,  whilst  admitting  this  division  of  the  nervous  system  in 
our  pathological  inquiries,  we  must  not  therefore  lose  sight  of 
the  intimate  relation  which  subsists  between  the  cerebro-spinal 
and  ganglionic  nerves, — a  relation  which  is  established  by  the 
ganglionic  system  being  formed  by  nerves  from  both  of  the  great 
nervous  centres.  It  is  by  this  relation  that  we  can  explain  the 
phenomena  of  many  nervous  diseases  of  the  heart. 

I  have  already  endeavoured  to  point  out  the  effects  of  derange- 
ments of  the  cerebro-spinal  system  upon  the  heart,  and  to  show 
that  the  consent  of  the  two  vital  organs,  the  brain  and  the  heart, 
also  depends  both  on  the  connexion,  which  subsists  between  the 
heart  and  the  brain,  in  virtue  of  nervous  filaments,  and  on  the 
influence  of  the  blood  on  the  brain. 

The  influence  of  mental  emotions  on  the  heart's  functions  has 
already  been  fully  explained  ;  and  in  all  the  diseases  of  the  brain 
and  spinal  cord,  various  changes  are  produced  in  the  functions 
of  the  heart. 

Influenced  as  the  actions  of  the  heart  must  be,  through 
the  medium  of  the  nervous  filaments  which  come  from  the 
spinal  cord,  it  has  also  its  special  nerves,  the  various  conditions 
of  all  which  influence  its  functions  ;  whilst  the  cardiac  nerves 
regulate  and  control  the  actions  of  the  heart,  the  heart,  in  its 
turn,  when  its  functions  are  deranged,  disturbs  the  nerves  of  the 
heart. 

The  progress  that  has  been  made  in  physiological  science  may 
essentially  contribute  to  assist  our  investigations  on  the  patho- 
logy of  the  nerves  of  the  heart.  For,  as  in  diseases  of  the  spinal 
cord,  the  sensory  and  the. motor  columns  are  separately  affected, 
so  it  will  be  found,  that  in  one  class  of  the  nervous  diseases  of 
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the  heart,  the  sensory^  and  in  the  other  the  motor  branches  of  chap.  xlii. 
the  cardiac  plexus,  are  disordered. 

The  morbid  condition  of  the  sensory  nerves  are  characterized 
by  uneasy  sensations  and  pain  ;  and  when  the  motor  nerves  are 
affected,  there  is  an  inordinate  muscular  action.  Of  these  pheno- 
mena we  have  striking  illustrations :  of  the  first  class,  in  the 
angina  pectoris^  and  in  the  second,  in  palpitation.  At  the  same 
time,  it  should  be  noticed,  that  both  systems  of  nerves  may  be 
affected  in  particular  examples  of  disease,  as  is  often  observed 
in  the  nerves  of  other  organs. 

In  the  first  class  of  these  affections  of  the  cardiac  nerves^  or  Morbid  sen- 
of  their  sensory  branches,  there  is  a  feeling  of  anxiety  and  un-  the^cardiac 
easiness,  sometimes  amounting  to  severe  pain  in  the  region  of  "^"®^- 
the  heart,  frequently  extending  along  different  branches  of  the 
nerves  of  the  chest,  neck,   and  particularly  those  of  the  left 
shoulder,  whence  they  extend  down  the  arm.     The  degree  of 
pain,  however,  which  those  suffer  who  are  af&icted  with  a  dis- 
ease of  the  heart,  is  not  always  to  be  taken  as  a  just  criterion  of 
the  extent  or  danger  of  the  malady ;  many  lingering  ailments 
having  no  influence  on  the  sensory  nerves.^ 

The  painful  sensations  to  which  the  name  of  angina  pectoris  Angina  pec- 
has  been  given,  is  a  vague  term,  like  that  of  palpitation  or  head- 
ache, when  employed  to  signify  a  distinct  disease  ;  whereas,  it 
merely  expresses  some  symptoms  which  are  common  to  many  of 
the  heart's  maladies.  There  is,  indeed,  no  affection  of  the  heart 
the  pathology  of  which  has  been  rendered  more  obscure  than 
angina  pectoris ;  a  confusion  which  has  arisen,  not  only  from 
symptoms  having  been  attributed  to  very  different  morbid  con- 
ditions of  the  heart  by  different  observers,  but  also  from  all  those  consult  the 

,  .    ,  ,  'IT  •    •  •         1     •         writings  of 

symptoms  wnicn  are  aescribed  as  appertaming  to  angma  bemg  Parry,  jen- 
met  with  in  many  organic  as  well  as  functional  diseases  of  the  den,  Mor- 
central  organ.  K'r.^'''* 

That  such  an  assemblage  of  symptoms  should  be  always  caused 
by  a  change  in  the  structure  of  the  coronary  vessels,  to  which 
angina  has  been  generally  attributed,  is  not  the  case  ;  for  there 
are  abundant  proofs  of  these  vessels  being  greatly  diseased,  and 
not  accompanied  with  neuralgic  symptoms.  There  are  also  other 
diseases  of  the  heart's  apparatus,  such  as  those  of  the  valves, 

1  Harvey  observed  in  a  person  whose  heart  was  laid  bare,  that  it  had  little  sensibility. 
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Chap.  xlii.  where  no  alteration  had  taken  place  in  the  coronary  arteries ; 
notwithstanding  that  all  the  symptoms  of  angina  pectoris  were 
present. 

We  may  therefore  legitimately  conclude,  that  as  the  symptoms 
of  angina^  each  and  all  of  them,  appertain  to  many  of  the  morbid 
changes  in  the  heart's  structure,  in  which  the  cardiac  nerves  are 
involved,  the  name  is  inaptly  employed  to  designate  a  disease  of 
any  particular  tissue  of  the  heart.  The  only  circumstance  v/hich 
can  be  adduced  to  corroborate  the  opinion,  that  the  painful  feel- 
ings in  the  cardiac  nerves  are  caused  by  an  ossified  state  of  the 
coronary  arteries,  is  the  juxtaposition  of  these  vessels  with  the 
cardiac  nerves  throughout  their  whole  course  :  for  the  cardiac 
nerves  not  only  accompany  the  arterial  trunks,  but  "  they  pass 
into  the  musciLlar  parietes  of  the  heart  along  with  the  coronary 
vessels ;  and  the  nervous  filaments  can  be  traced  as  far  as  the 
third,  or  even  the  fourth  subdivision,  of  the  arteries.  Here  we 
lose  sight  of  them  even  in  the  hearts  of  the  largest  animals." 

Consistent  with  these  views  of  the  nature  of  the  nervous  affec- 
tions of  the  heart,  and  of  the  misapplication  of  the  term  angina^ 
I  will  not  enter  upon  a  lengthened  detail  of  those  symptoms 
which  have  been  described  by  different  authors  as  constituting 
angina  a  particular  disease  of  the  heart.  These  symptoms  will 
be  mentioned  in  the  account  to  be  given  of  the  different  diseases 
in  which  such  symptoms  are  manifest. 

Next  let  us  consider  those  functional  disturbances  of  the 
heart  which  depend  upon  a  morbid  condition  of  the  motor  nerves. 

The  heart,  like  other  organs,  such  as  the  stomach,  the  intes- 
tinal canal,  or  urinary  bladder,  often  becomes  extremely  irritable, 
by  which  irritability  its  muscular  contractions  are  increased,  both 
in  number  and  in  force.  This  irritability  may  arise,  as  I  have 
already  shown,  either  from  the  excessive  stimulus  of  a  vitiated 
blood,  or  from  an  irritable  condition  of  the  heart  itself.  "  For 
the  irritability  of  the  muscular  fibres  of  the  heart  is  influenced 
by  the  nerves,  as  those  of  other  muscles  are  by  the  nerves 
distributed  on  them." 

The  increase  in  the  number  and  force  of  the  muscular  con- 
tractions of  the  heart  points  out  the  system  of  nerves  which  is 
affected;  and  as  neuralgic  affections  characterize  a  disordered 
condition  of  the  sensory,  in  the  same  manner  the  number  and 


Morbid 
actions  of 
the  heart's 
muscles. 


Portal. 


DISTURBANCES  OF  THE  NERVOUS  SYSTEM.  529 

force  of  the  contractions  of  the  heart  point  out  the  condition  of  the  cbap.  xlil 
motor  nerves.  Pathological  phenomena  are  quite  sufficient, 
without  the  aid  of  the  knife  of  the  anatomist,  to  prove  that 
nervous  filaments  from  the  motor  column,  as  well  as  filaments 
from  the  sensory  column  of  the  spinal  cord,  are  distributed  on 
the  heart.  The  morbid  condition  of  the  filaments  of  the  motor 
nerves  of  the  cardiac  plexus  must  therefore  be  the  direct  cause  of 
all  the  changes  which  are  observed  in  the  heart's  impulse. 

Whether  the  muscles  of  the  heart  be  morbidly  excited  by  the  Changes  m 
cerebro-spinal,  by  the  ganglionic,  or  by  the  cardiac  nerves,  the  impuLa  ^ 
changes  in  the  heart's  impulse  will  be  always  of  the  same  cha- 
racter, so  that,  when  the  beatings  of  the  heart  are  so  intense  as 
to  be  felt  by  the  sufferer,  the  term  nervous  palpitation  has  been 
aptly  applied. 

There  is  no  more  frequent  symptom  in  the  functional  disorders 
of  the  heart  now  under  consideration  than  an  increase  in  its  im- 
pulse^ and  this  is  sometimes  so  much  increased  that  the  move- 
ments of  the  heart  are  perceptible  not  only  to  the  patient,  but  cause 
a  motion  of  the  parietes  of  the  chest  to  be  visible  to  an  observer. 
However,  the  impulse  of  the  heart  may  be  very  considerably 
increased  without  being  felt  by  the  patient,  and  often  it  can  only 
be  perceived  by  him  when  he  is  in  a  horizontal  posture.  The 
feeling  oi  palpitation  ought  not,  therefore,  to  be  always  taken  as 
a  measure  of  the  intensity  of  the  impulse  ;  as  that  may,  to  a  cer- 
tain degree,  depend  upon  the  sensibility  of  the  heart  itself,  or  of 
the  contiguous  parts  of  the  chest. 

Even  though  there  be  no  distinct  palpitation  in  some  nervous 
affections  of  the  heart,  there  is  frequently  a  "  fluttering "  or 
"  throbbing  "  sensation  in  the  chest,  accompanied  sometimes  by 
uneasiness  and  a  distressing  feeling  of  depression  approaching  to 
fainting. 

The  palpitations  which  accompany  these  nervous  diseases  are 
very  irregular  and  variable  in  duration  ;  sometimes  continuing 
only  a  few  minutes,  and  frequently  for  several  days.  This,  con- 
trasted with  the  permanency  of  the  increased  impulse  in  many 
organic  diseases  of  the  heart,  is  a  useful  diagnostic  character; 
for,  though  palpitations  may  sometimes  take  place  in  a  paroxys- 
mal form  in  organic  diseases,  yet  the  fits  are  usually  brought  on 
by  some  mental  or  bodily  excitement. 

2  L 


atfections. 
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CHAP.  xLii.  During  a  paroxysm  of  palpitation,  the  arterial  pulse  undergoes 
Changes  in  a  Corresponding  change  with  that  of  the  heart,  becoming  rapid 
pulse.  and  tumultuous  but  easily  compressed  ;  and  sometimes  the  pulsa- 

tions of  the  large  arterial  trunks  are  perceptible  even  to  the 
patient,  especially  those  of  the  carotids  and  abdominal  aorta. 
The  throbbing  of  one  of  the  temporal  arteries  in  the  common 
"bilious  headache,"  arising  from  excrementitious  matter  lodged 
in  the  alimentary  canal,  is  a  striking  illustration  of  the  sympathy 
which  subsists  between  the  digestive  organs  and  particular  por- 
tions of  the  arterial  system. 

From  similar  causes,  the  action  of  the  heart  sometimes  becomes 
very  irregular,  creating  great  anxiety  to  the  sufferer,  an  "  inter- 
mittent pulse  "  having  been  frequently  considered  as  a  symptom 
pointing  out  the  presence  of  an  organic  disease. 
Sympathetic  Having  given  a  general  view  of  the  disturbances  of  the  heart 
which  depend  upon  the  influences  of  the  cerebro-spinal  and  the 
cardiac  plexus,  we  have  now  to  consider  the  functional  disturb- 
ances, which  are  caused  by  the  influence  of  the  diseases  of  those 
organs  with  which  the  heart  sympathizes^  and  which,  like  the 
heart,  are  supplied  with  nerves  of  the  ganglionic  system.  It  may 
however  be  observed,  that  although  sympathetic  affections  of  the 
heart  are  caused  by  diseases  in  the  organs  of  organic  life,  yet  it 
must  not  be  concluded  that  the  diseases  of  these  organs  will 
always  be  followed  by  disturbances  in  the  heart :  in  one  person 
the  heart,  in  another  the  brain,  and  in  another  the  intestinal 
canal,  may  be  deranged  by  some  disorder  of  the  stomach. 

The  sympathetic  affections  of  the  heart  form  a  most  important 
class  of  its  functional  diseases  :  not  only  do  they  frequently  occur, 
but  they  often  assume  such  a  character  as  to  alarm  the  sufferer, 
as  well  as  perplex  and  mislead  the  physician. 

Of  the  affections  caused  by  diseases  of  the  organs  with  which 
the  heart  sympathizes,  the  most  remarkable  are  those  which  arise 
from  disorders  of  the  digestive,  the  cutaneous,  the  genito-urinary, 
and  the  capillary  systems,  all  which  systems  are  supplied  by 
ganglionic  nerves.  As,  therefore,  the  heart  is  also  supplied  with 
nerves  from  the  ganglionic  system,  and  as  that  system  derives 
nerves  from  several  cerebral  as  well  as  from  the  spinal  nerves, 
we  can  explain  how  disturbances  of  the  heart  are  caused  by 
sympathy^  as  well  as  by  the  influence  of  the  mind. 
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bymptoms.  — 

I  have  already  endeavoured  to  point  out,  how  difficult  it  is  in  Symptoms 
many  instances  to  discriminate  primary  affections  of  the  heart  sis  derived 
from  affections  of  the  lungs,  in  consequence  of  the  intimate  rela-  lun^g. 
tion  between  these  two  vital  organs  ;  a  relation  which  is  esta- 
blished  not   only   by  their   vascular  connexion,    but   likewise 
by  both  organs  being  supplied  with  nerves  of  the  ganglionic 
system.     It  may  therefore  be  anticipated,  that  the  functions  of 
the  lungs  will  suffer  during  an  attack  of  nervous  palpitation ; 
and  it  is  in  virtue  of  the  nervous  as  well  as  of  the  vascular  con- 
nexion between  the  heart  and  lungs,  that  we  can  explain  the 
condition  of  the  organs  of  respiration  and  circulation  in  asthma, 
and  likewise  in  some  diseases  of  the  heart,  where  there  is  much 
embarrassment  in  breathing. 

Diseases  of  the  digestive  organs  often  cause  a  derangement  in  From  the 
the  functions  of  the  heart ;  a  subject  that  has  already  been  con-  orgailr^ 
sidered  at  some  length.  Functional  disturbances  of  the  heart 
are  frequently  caused  by  particular  kinds  of  food,  or  by  undi- 
gested food,  and  likewise  by  medicinal  substances ;  it  is  therefore 
of  importance  always  to  inquire  into  the  existence  of  any  such 
causes,  as  the  true  nature  of  the  disease  will  thus  be  ascertained. 

"  Early  one  morning  I  left  town,  having  partaken  of  scarcely  case. 
any  breakfast.  About  two  o'clock  a  fellow-traveller  offered  me 
part  of  a  cold  mutton-pie.  A  few  minutes  after  I  had  taken  it 
I  was  seized  with  a  violent  palpitation  of  the  heart  and  intermit- 
ting pulse.  I  returned  home  in  about  a  week,  still  suffering 
from  palpitation  of  the  heart.  In  getting  off  from  the  top  of  the 
coach,  my  foot  slipped,  and  I  fell  backwards  head  foremost  to  the 
ground,  without  sustaining  any  injury.  The  palpitation  which 
I  had  felt  just  before  the  accident,  ceased  for  several  hours.  It 
did  not  finally  leave  me  for  more  than  a  fortnight." 

Besides  sympathetic  affections  of  the  heart  produced  by  dis-  From  the 
orders  in  the  alimentary  canal,  disturbances  are  caused  by  changes  ^^^^^^  system. 
in  the  portal  system  ;  all  the  symptoms  of  which  are  referrible 
to  the  right  heart. 

Although  the  position  of  the  heart  is  changed  by  its  natural 
movements,  and  though  in  the  various  tribes  of  animals  there 
are  peculiarities  of  structure  to  enable  it  to  vary  its  position  in 
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Chap.  xlii.  reference  to  their  habits,  without  disturbing  the  circulation, 
yet  in  man  the  heart's  functions  are  frequently  disturbed  by  a 
change  of  posture,  or  by  an  over-distended  stomach.  The 
effects  of  a  large  meal  before  going  to  bed  in  disturbing  sleep, 
and  many  of  the  uneasy  feelings  from  flatus,  are  well  known  to 
be  caused  by  the  overloaded  stomach  pressing  upon  the  heart. 

The  influence  which  the  geriito -urinary  organs  exercise  on  the 
heart  is  very  remarkable ;  an  influence  which  may  be  caused 
either  by  the  direct  agency  of  the  brain,  or  by  the  sympathy 
which  subsists  between  the  heart  and  the  organs  of  organic  life. 

In  all  nervous  affections  of  the  heart,  the  quantity  of  the  urinary 
secretion  is  more  or  less  increased :  the  only  change  in  its  con- 
stituents is  a  larger  proportion  of  water ; — a  state  of  the  urine 
which  has  always  been  considered  a  useful  diagnostic  symptom. 

There  are  no  sympathetic  affections  of  the  heart  more  frequent 
than  those  which  arise  from  derangements  of  the  uterus.  If  the 
menstrual  flux  be  interrupted,  the  circulation  becomes  disturbed, 
and  the  heart's  functions  are  no  less  influenced,  when  that  dis- 
charge is  morbidly  increased,  or  when  it  comes  on  at  an  impro- 
per period.  Hence  irritability  of  the  heart  so  frequently  occurs 
towards  the  age  of  puberty,  and  also  previous  to,  or  during  the 
menstrual  flux. 

It  is  this  influence  of  a  disordered  uterus  on  the  heart  which 
causes  many  of  the  more  remarkable  symptoms  of  the  hysteric 
paroxysm ;  the  change  in  the  heart's  functions  producing  syn- 
cope, and  deranging  the  functions  of  the  cerebro-spinal  system  ; 
disturbances  of  the  circulation  which  the  economy  restores  by 
the  vomiting  and  convulsions  so  remarkable  in  hysteria. 

During  pregnancy  the  functions  of  the  heart  are  likewise,  in 
many  instances,  very  much  disturbed  ;  to  this  are  to  be  attri- 
buted the  nausea  and  paroxysms  of  vomiting  which  often  accom- 
[)any  pregnancy,  and  which  are  relieved  by  moderate  bleeding, 
together  with  the  use  of  those  remedies  that  tranquillize  the  heart. 

The  influence  of  the  cutaneous  nerves  upon  the  heart  is  exem- 
plified if  they  be  irritated  or  excited  ;  as  when  the  skin  becomes 
the  seat  of  pain,  or  titillation  is  eniploycd  sufficient  to  cause 
laughter.  In  either  case,  the  action  of  the  heart  is  disturbed,  and 
this  has  been  known  to  proceed  even  so  far  as  to  cause  convul- 
sions and  death. 


From  the 
cutaneouK 
nystem. 
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The  influence  of  the  cutaneous  capillaries  upon  the  heart  we  Chap  xlii. 
see  illustrated  in  the  effects  of  extreme  cold  or  heat ;  which,  by 
interrupting  the  functions  of  the  capillaries,  disturb  the  functions 
of  the  heart.  In  all  febrile  diseases,  whether  idiopathic  or  symp- 
tomatic, the  heart's  action  is  more  or  less  increased  during  their 
acute  or  inflammatory  stage. 

Those  nervous  affections  which  are  properly  considered  si/m-  'p^^^  v^y^^o- 
pathetic,  are  accompanied  by  symptoms  derived  from  the  organ  symptoms. 
that  is  primarily  affected. 

When  the  action  of  the  heart  is  deranged,  and  is  accompanied 
by  a  disordered  state  of  the  digestive  organs,  there  is.no  class  of 
symptoms  more  characteristic  of  the  disordered  circulation  being 
sympathetic,  than  a  derangement  of  the  alimentary  canal.  Most 
persons  suffering  from  an  organic  affection  of  the  heart,  have 
little  disturbance  in  the  functions  of  the  alimentary  canal ;  so 
that  the  presence  or  absence  of  such  ailments  assists  in  distin- 
guishing sympathetic  from  Organic  diseases  of  the  heart. 

Diagnosis- 

When  we  consider  the  difficulty  of  discriminating  the  func-  Diagnoys. 
tional  from  the  organic  diseases  of  the  heart,  how  much  more 
difficult  must  it  be  to  distinguish  the  functional  diseases  from  one 
another.  For  as  the  quantity  of  the  blood  is  constantly  chang- 
ing, and  its  qualities  are  never  the  same  in  health  and  in  dis- 
ease ;  and  as  the  functions  of  the  heart  are  also  disturbed  by  the 
varied  influence  of  the  nervous  system,  all  those  causes  which 
disturb  the  heart  must  produce  such  an  endless  combination  of 
symptoms,  that  it  becomes  no  easy  task  to  distinguish  the  func- 
tional disturbances  from  one  another.  *'  The  heart  beats  500 
sorts  of  pulses  in  an  hour ;  and  hunted  into  such  continual  pal- 
pitations, through  anxiety  and  distractions,  that  fain  it  would 

break."  Hervey 

When  we  review  the  various  symptoms  which  accompany  the 
functional  maladies  of  the  heart  arising  from  disturbances  in  the 
nervous  system,  there  is  scarcely  one  of  them  which  can  be 
pointed  out  as  pathognomonic  of  a  particular  disease ;  as  the 
physical  signs  which  are  present  in  the  functional  diseases  are 
also  met  with  in  many  organic  affections. 
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Changes  in 
the  sounds. 


Chap.  xlii.  Another  reason  why  the  fiinctional  diseases,  which  we  have 
been  considering,  are  so  difficult  to  be  discriminated  from  one 
another,  arises  from  the  numerous  combinations  in  which  they 
appear.  The  functions  of  the  heart  may  be  disturbed  by  the 
cerebro-spinal,  the  ganglionic,  or  the  cardiac  plexuses  of  nerves  ; 
or  all  these  may  be  simultaneously  deranged,  and  may  also  be 
accompanied  by  changes  in  the  quantity  or  qualities  of  the  blood. 
The  age,  the  sex,  the  temperament,  the  history,  progress,  and 
duration  of  the  disease ;  the  condition  of  the  organs  of  animal  as 
well  as  those  of  organic  life,  all  become  important  diagnostic  cha- 
racters in  the  sympathetic  affections  of  the  heart.  The  morbid 
alterations  of  the  blood,  the  condition  of  the  organs  of  incretion 
and  of  excretion,  the  state  of  the  cerebrospinal^  the  ganglionic^ 
and  the  cardiac  nerves^ — each  produces  symptoms,  many  of 
which  are  so  much  alike,  that  there  are  numerous  difficulties  to 
surmount  in  forming  a  correct  diagnosis. 

The  sounds  in  nervous  affections  of  the  heart  vary  both  in 
their  duration  and  intensity  ;  and  when  it  is  considered  that  such 
changes  in  the  sounds  must  be  the  effects  of  corresponding 
changes  in  the  currents  of  the  blood,  and  not  produced  by 
changes  in  the  heart's  apparatus,  but  by  irregularities  in  its 
actions  from  nervous  irritation,  it  will  be  readily  understood  how 
varied  must  be  the  character  of  such  sounds. 

Both  the  systolic  and  diastolic  sounds  may  become  more  in- 
tense, and  are  sometimes  sufficiently  audible  to  be  perceived  by 
the  patient. 

"  Sanctius  Velasco,  son  of  the  Count  Velasco,  had  a  palpita- 
tion of  the  heart  so  terrible,  that  I  and  many  bystanders  often 
heard  it  distinctly,  as  if  a  stone  had  been  plumped  into  a  jug  half 
full  of  water.     Yet  this  boy  got  entirely  well." 

*'  In  nervous  palpitations,  the  first  impressions  which  the  ear 
receives,  when  applied  to  the  cardiac  region,  show  that  the  heart 
has  not  acquired  greater  dimensions.  The  sounds,  though  clear, 
do  not  extend  over  a  greater  space ;  and  the  shock,  though  at  first 
it  appears  violent,  afterwards  there  is  but  little  impulse,  for  it  does 
not  elevate  the  head  of  the  observer.  This  last  sign  appears  to 
me  the  most  important  and  the  most  certain  of  all,  taking  along 
with  it  the  increased  frequency  of  the  pulsations,  and  which  arc 

Laennec.       generally  from  84  to  96  in  a  minute." 


Morgagni. 
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The  "  bellows  "  sound  is  met  with  in  those  changes  in  the  Chap.  xlii. 
heart's  action  which  take  place  during  a  hysteric  paroxysm  ;  but 
this  morbid  sound  vanishes  soon  after  the  attack.  Here  it  may 
be  remarked,  how  difficult  it  is  to  form  an  accurate  diagnosis 
from  the  anatomical  symptoms,  the  "  bellows"  sound  being  met 
with  both  in  many  organic  and  functional  diseases. 

This  condition  of  the  heart  is  frequent  in  young  people,  espe- 
cially about  the  age  of  puberty  ;  in  those  of  a  nervous  tempera- 
ment, and  in  those  also  who  are  exposed  to  great  mental  excite- 
ment. 

Imperfections,  both  in  the  functions  of  incretion  and  excretion 
also  predispose  to  these  nervous  affections  of  the  heart ;  and  the 
movements  of  the  heart  become  very  tumultuous  when  there  has 
been  a  diminution  in  the  quantity  or  a  change  in  the  quality  of 
the  vital  fluid. 

There  are,  however,  organic  affections  of  the  heart  chiefly 
in  young  persons, — the  efiects  of  measles,  scarlatina,  small-pox, 
diseases  which  are  seldom  met  with  in  those  advanced  in  life. 
Whilst  those  in  advanced  years  are  most  liable  to  organic  affec- 
tions of  the  organs  of  circulation,  the  young,  especially  those  of 
the  nervous  temperament,  are  most  subject  to  diseases  of  the 
nervous  system. 

Treatment. 

The  treatment  of  the  functional  diseases  of  the  heart  is  per-  Treatment, 
haps  one  of  the  most  difficult  branches  of  the  healing  art.  The 
numerous  causes  by  which  they  are  produced,  their  combina- 
tions with  each  other,  their  complication  with  organic  diseases, 
render  it  frequently  very  difficult  to  decide  on  appropriate  re- 
medies, still  more  so  to  decide  on  the  order  in  which  they  should 
be  administered  in  each  individual. 

The  treatment  of  the  nervous  affections  of  the  heart  must,  in 
accordance  with  the  pathological  views  I  have  now  pointed  out, 
necessarily  vary,  according  as  they  are  caused  by  diseases  of  the 
nervous  centres,  of  the  cardiac  plexus,  or  of  those  organs  which 
are  supplied  by  the  ganglionic  system. 

The  irritable  state  of  the  heart,  which  is  accompanied  by  an 
increase  of  its  impulse,  whether  perceptible  or  not  to  the  patient, 
may  be  tranquillized  chiefly  by  the  exhibition  of  neurotics. 
The   diluted    hydrocyanic   acid,  belladonna,  digitalis,  valerian, 
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Chap.  xlii.  camphor^  and  chloroform^  will  each  be  found  useful  in  particular 
cases. 

Decided  benefit  is  often  derived  from  the  hydrocyanic  acid. 

A  youth  passed  many  sleepless  nights  from  a  palpitation  which 
he  felt  whenever  he  lay  in  a  supine  posture.  Three  minims  of 
the  dilute  hydrocyanic  acid  of  Scheele  never  failed  to  produce  a 
calm  and  uninterrupted  sleep. 

Orange-flower  water  is  in  common  use  as  a  soporific  ;  and,  in 
many  instances,  when  the  heart  has  been  too  much  excited,  it  is 
beneficial  in  procuring  sleep. 

Belladonna  is  often  of  great  use  when  applied  externally  as  a 
plaster,   either  upon   the  region  of  the  heart  or  between  the 
shoulders. 
The  nervous        The  shower-bath,  and  sponging  over  the  trunk  of  the  body 

temperaraent.         ■,  •,iii,  i«  li.  ^ 

and  arms  with  cold  water  and  vinegar,  or  common  salt,  are  also 
useful  remedies. 

In  almost  all  cases  where  the  action  of  the  heart  has  been 
disturbed  by  nervous  excitement,  the  blood  itself  being  unhealthy, 
great  benefit  will  be  derived  from  hcematics,  of  which  the  salts  of 
iron,  copper,  and  zinc,  and  the  mineral  acids,  have  long  been 
justly  held  in  repute. 

The  condition  of  the  digestive  and  genito- urinary  organs  also 
demands  particular  attention.  The  mode  of  administering  the 
medicines,  which  are  employed  in  the  diseases  of  these  organs, 
has  already  been  pointed  out. 

In  spasmodic  affections  of  the  intestinal  canal,  it  is  well  known 
that  its  contents  are  with  difiiculty  expelled,  even  with  the  as- 
sistance of  drastic  purgatives ;  whereas,  if  the  spasm  be  first 
relieved  by  a  neurotic  medicine,  the  bowels  then  readily  evacuate 
their  contents.  If  during  parturition  the  uterus  be  affected  with 
violent  spasmodic  pains,  the  administration  of  large  doses  of 
opium,  by  allaying  the  pain,  promotes  the  natural  process  of 
expulsion.  It  is  the  same  as  regards  the  heart :  in  those  affec- 
tions where  the  heart's  action  has  been  extremely  increased,  the 
circulation  should  first  be  tranquillized  by  a  neurotic^  after  which 
those  medicines  may  be  employed  which  improve  the  condition 
of  the  digestive  organs. 

When  considering  those  functional  diseases  of  the  heart  where 
there  is  an  increased  quantity  of  blood,  and  where  its  qualities 
are  also  changed,  I  have  pointed  out  the  advantages  which  are 
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to  be  derived  from  blood-letting,  and  the  rules  which  shoidd  be  chaf.  xlii. 
followed  in  the  use  of  it. 

It  is  in  the  nervous  affections  of  the  heart  that  this  powerful 
therapeutic  measure  has  produced  such  mischief. 

"  A  boarding-mistress,  having  a  slight  palpitation  of  the  heart, 
was  bled,  with  some  appearance  of  relief ;  but  after  two  days 
her  palpitations  returned  with  such  violence,  the  breast  seemed 
at  every  stroke  to  be  lifted  up  ;  she  had  withal  pain,  fever,  and 
difficult  breathing.  They  continued  bleeding  her  first  in  the 
arm,  which  did  no  good  ;  then  in  the  foot,  which  was  absolutely 
fatal ;  for,  in  an  hour  after,  she  died,  the  pulse  becoming  quicker 
instantly,  and  falling  gradually  lower  and  lower,  and  giving  less 
resistance  to  the  finger  till  she  expired  I  In  her  viscera,  both  of 
the  belly  and  of  the  thorax,  everything  was  entire,  sound,  and 

natural."  Mcrgagui. 

In  the  treatment  of  the  sympathetic  affections  of  the  heart, 
our  chief  attention  should  be  directed  to  remedy  the  morbid  con- 
dition of  that  organ  with  which  the  heart  sympathizes  ;  and  at 
the  same  time  to  tranquillize  the  excited  heart  by  neurotics,  or 
to  improve  by  the  exhibition  of  haematics,  any  morbid  change 
that  may  have  taken  place  in  the  qualities  of  the  blood. 

When  the  stomach  itself  has  been  much  deranged,  I  have 
frequently  observed  great  benefit  derived  from  an  emetic, — the 
vomiting,  besides  its  effects  on  the  circulation,  sometimes  removing 
from  the  stomach  undigested  food,  or  evacuates  some  excremen- 
titious  fluids.   • 

Mercury  combined  with  antimony,  or  antimony  alone,  has  a 
powerful  effect  in  evacuating  morbid  secretions  of  mucus  which 
are  often  accumulated  in  the  intestinal  canal.  These  medicines 
have  also  a  powerful  influence  in  correcting  the  biliary  secretion. 

The  mercury  should  always  be  given  cautiously,  for,  though 
in  some  patients  decided  benefit  may  be  derived  from  a  few 
doses,  yet,  if  carried  further,  the  heart  is  rendered  irritable. 
Purgatives  are  also  essentially  useful  remedies  in  nervous  dis- 
eases of  the  heart ;  but  they  must  be  given  according  to  their 
effects  in  removing  excrementitious  matters  from  the  intestinal 
canal.  The  excitement  which  the  retention  of  feculent  matters 
sometimes  produces  on  the  heart,  and  the  speedy  restoration  of 
its  healthy  condition  whenever  they  are  removed,  is  indeed  ex- 
traordinary. 
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Chap.  xlii.  The  diseases  of  the  uterine  system,  which  have  so  powerful 
an  influence  on  the  heart,  may  be  much  relieved  by  medical 
treatment.  For  this  purpose,  those  remedies  should  be  em- 
ployed which  increase,  diminish,  or  improve  the  qualities  of  the 
menstrual  flux. 

In  the  treatment  of  neuralgic  pains  of  the  heart,  besides  the 
administration  of  such  remedies  as  may  be  required  to  subdue 
that  state  of  the  heart,  of  which  the  painful  sensations  are  the 
symptoms,  those  neurotics  should  at  the  same  time  be  given 
Treatment,  which  act  ou  the  sensopy  nerves,  such  as  chloroform^  hydrocyanic 
acid,  and  digitalis.  It  is  in  such  cases  that  the  galvanic  electri- 
city has  been  extolled  by  Laennec. 

The  influence  of  gratifying  the  senses,  in  subduing  nervous 
excitement,  ought  not  to  be  disregarded  in  the  treatment  of 
these  disorders  of  the  heart.  The  effect  of  having  before  us  ob- 
jects that  please  the  sight  is  remarkable;  hence  the  custom  so 
common  amongst  the  ancient  Komans,  of  making  choice  of 
nurses  for  their  children  with  a  pleasing  countenance.  The 
pleasure  derived  from  the  exercise  of  the  sense  of  touch  is  no 
less  striking.  The  gratification  of  the  sense  of  smell  has  like- 
wise a  powerful  influence.  The  unfortunate  prisoner  is  sooner 
reconciled  to  any  privation,  than  to  the  want  of  "  snuff."  The 
pleasure  of  gratifying  the  taste  is  too  well  known,  and  forms  a 
most  important  element  in  all  civilized  societies.  The  soothing 
effect  of  the  "sweet  sounds  of  music"  on  the  sick,  as  well  as 
on  those  who  are  in  health,  is  well  known  ;  and  on  the  insane  it 
is  equally  remarkable.  Montaigne  always  awoke  his  child  with 
music.  It  is  resorted  to,  along  with  words,  to  express  the  most 
tender  and  the  most  impassioned  feelings  ;  to  add  cheerfulness 
to  the  feast ;  and  to  excite  courage  in  the  warrior  ! 

"  Her  martial  sounds  can  fainting  troops  inspire 
With  strength  unwonted,  and  enthusiasm  raise ; 
Infuse  new  ardour,  and  with  youthful  fire 
Urge  on  the  warrior." 

It  uplifts  the  soul  to  devotion  ! 

"  Oh  !  surely  melody  from  heaven  was  sent, 
To  cheer  the  soul  when  tired  with  human  strife, 
To  soothe  the  wayward  heurl  hij  sorrow  rent, 
Henry  Kirk  ^^^  soften  down  the  rugeed  road  of  life." 

White. 
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CHAPTER   XLIII. 

THE  ORGANIC  DISEASES  OF  THE  HEART. 

Observations  on  the  organic  diseases  of  the  heart ;  each  tissue  may  he  diseased 
separately,  and  several  may  &e  affected  simultaneously;  the  specific  cha- 
racter of  organic  diseases  of  the  heart ;  comparative  view  of  the  diseases  of 
the  right  and  left  hearts ;  essential  differences  in  their  diseases;  physiolo- 
gical and  pathological  illustrations ;  general  character  of  the  diseases  of 
the  right  and  of  the  left  heart. 

Thus  far  I  have  now  given  a  general  view  of  those  disturb-  General  ob- 
ances  of  the  heart's  functions,  which  are  caused  by  alterations  s®'^^*'^*'"^- 
in  the  quantity  and  qualities  of  its  blood  ;  as  well  as  of  disturb- 
ances depending  upon  disorders  of  the  nervous  system.  But 
the  functions  of  the  heart  are  likewise  changed  by  the  various 
morbid  changes  in  the  different  tissues  of  which  it  is  composed ; 
thus  constituting  its  organic  diseases. 

In  investigating  the  organic  diseases  of  the  heart,  I  shall  con- 
sider all  those  which  affect  each  particular  tissue ;  at  the  same 
time,  in  the  heart,  as  in  other  organs  composed  of  several  dis- 
tinct tissues,  there  are  many  diseases  which  are  not  always 
limited  throughout  their  progress  to  one  tissue,  but  in  which  a 
greater  number  of  its  tissues  are  sooner  or  later  involved. 

Diseases  may  likewise  affect  the  same  tissue  either  of  one  or 
of  both  hearts  simultaneously,  and,  though  the  functions  of  the 
pulmonic  and  systemic  hearts  materially  differ,  yet  the  compo- 
nent parts  of  each  being  nearly  alike,  their  morbid  changes  are 
also  similar. 

Whenever  a  change  takes  place  in  the  structure  of  any  portion 
of  the  apparatus  of  the  central  organ,  there  must  necessarily  be 
caused  some  hindrance  either  to  the  ready  entrance  of  the  venous 
blood,  to  the  exit  of  the  arterial  blood,  or  the  vital  stream  will 
be  altered   in  passing  through  the  heart's  cavities,  from  some 
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Chap.xliii.  change  that  may  have  taken  place  in  the  form  of  the  anricuh)- 
ventricular  orifices.  Therefore  we  find  that  one  of  the  most 
remarkable  effects  of  a  change  in  the  strncture  of  the  heart  is 
an  alteration  in  the  distribution  of  the  blood  ;  this  is  some- 
times caused  by  a  comparatively  small  structural  change,  whilst 
at  other  times  a  very  extensive  disorganization  produces  little 
interruption  to  the  great  function  of  circulation. 

Their  specific  Except  those  morbid  changes,  which  may  undoubtedly  result 
from  functional  diseases  long  continued,  or  which  are  caused  by 
a  wound,  all  the  organic  affections  of  the  heart  are  decidedly  of 
a  specific  kind,  arising  either  from  gouty  or  rheumatic  inflamma- 
tion, or  from  exanthematous  diseases,  such  as  measles  and  scarlet 
fever ; — and  sometimes,  though  rarely,  from  scrofula,  fungus 
hsematodes,  and  fungus  melanodes. 

Difference  in       Kcflecting  ou  the  numerous  diseases  of  the  heart,  we  are  led 

of  eacriieart.  ^0  inquire,  not  only  into  those  of  its  different  tissues,  but  also  into 
those  maladies  which  affect  each  of  the  two  hearts.  Although 
the  elementary  tissues  which  compose  both  hearts  are  nearly 
similar,  the  muscles  of  each  merely  differ  in  bulk;  they  are 
both  covered  by  the  pericardium  ;  they  are  both  supplied  by  the 
same  arteries  and  nerves  ;  the  lining  membrane  of  the  left  heart 
resembles  the  lining  membrane  of  the  arteries,  and  that  of  the 
right  heart  is  like  that  of  the  veins, — yet  we  find  that  the  dis- 
eases of  each  heart  are  accompanied  by  very  different  phenomena ; 
that  the  left  is  far  more  frequently  diseased  than  the  right ;  and 
that  the  two  hearts  may  be  considered  pathologically  as  well 
as  anatomically  distinct  the  one  from  the  other. 

To  comprehend  these  differences  of  the  two  hearts,  we  must 
refer  to  their  mechanism  and  functions  in  the  healthy  state  of 
the  body.  I  have  already  pointed  out,  at  some  length,  in  what 
these  differences  consist.  But  whilst  a  distinct  line  of  demarca- 
tion may  be  drawn  between  them,  still  we  are  never  to  lose 
sight  of  the  intimate  union  of  their  structures,  nor  of  the 
co-operation  in  their  functions,  through  the  medium  of  the 
lungs, — in  fact,  that  they  are  portions  of  one  complicated  ma- 
chine, any  part  of  which,  when  once  disordered,  must  more 
or  less  influence  the  functions  which  are  performed  by  the  whole 
apparatus. 

In  many  afTectionsof  the  lieart  this  distincti(m  is  well  marked  ; 
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for  though,  as  has  been  said,  the  functions  of  the  two  hearts  are  chap.xliii. 
intimately  blended,  yet  the  systemic  circulation  may  be  disturbed 
without  causing  much  perceptible  interruption  to  the  pulmonic 
circulation  ;  and  the  pulmonic  may  be  much  changed,  whilst 
that  of  the  systemic  circulation  is  comparatively  little  altered. 

The  differences  in  the  functions  of  the  two  hearts  it  is  essential 
to  examine  when  investigating  their  disorders  ;  as  it  will  appear 
no  pathological  phenomena  can  be  more  striking,  than  those 
which  may  be  observed  either  when  the  right  or  the  left  heart 
is  diseased. 

If  there  be  any  disturbance  in  the  systemic  heart,  then  we  may 
expect  to  find  either  an  increase  or  a  diminution  in  the  supply  of 
arterial  blood  to  the  different  organs.  In  one  whose  left  heart 
only  is  disordered,  it  is  very  striking  to  notice  how  little  apparent 
change  there  is  in  all  the  vital  functions  when  the  body  is  per- 
fectly tranquil,  and  when  there  is  a  diminished  supply  of  arterial 
blood  to  the  various  organs.  For  the  support  of  life,  it  is  extra- 
ordinary how  small  a  stream  of  blood  seems  to  suffice  :  and 
when  the  voluntary  muscles  are  placed  in  a  state  of  relaxation, 
which  happens  when  the  body  is  in  a  supine  posture,  and  the 
respiration  is  not  hurried,  there  is  generally  very  little  suffering 
or  even  external  character  of  disease. 

When  the  pulmonic  heart  cannot  impel  the  blood  with  its 
usual  force  through  the  pulmonary  vessels,  the  venous  system 
becomes  congested ;  a  condition  which  is  marked  by  a  livid  colour 
and  coldness  of  the  skin,  and  a  congested  state  of  the  subcuta- 
neous veins,  embarrassment  in  breathing,  and  difficulty  in  lying 
in  a  horizontal  posture  from  a  congested  state  of  the  pulmonary 
capillaries. 

Nothing  can  be  more  remarkable  than  this  difference  in  the 
disturbances  of  the  circulation  in  the  two  hearts, — differences 
which  are  readily  explained  by  a  reference  both  to  their  mechan- 
ism and  functions. 

Independently  of  such  diseases  as  are  confined  either  to  the 
pulmonic  or  to  the  systemic  heart,  each  of  the  heart's  tissues  is  it3  diseases. 
liable,  as  similar  tissues  are  in  other  organs,  to  be  affected  sepa- 
rately, or  tliey  may  be  all  involved  in  one  disease.  Whenever 
any  part  of  the  structure  of  the  heart  is  changed,  some  of  its 
functions^become  disturbed,  and  various  alterations  take  place  in 
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Chap.xliii.  the  distribution  of  the  blood.  If,  for  example,  from  a  change 
of  structure,  the  venous  blood  cannot  readily  pass  from  the  right 
auricle  into  the  right  ventricle,  or  from  the  right  ventricle  into 
the  pulmonary  artery,  it  will  be  naturally  anticipated  that  either 
of  these  changes  will  produce  some  irregularity  in  the  distribution 
of  the  venous  blood.  So,  also,  when  either  the  left  auricle  or  the 
left  ventricle  cannot  propel  the  blood  in  its  natural  current,  or 
with  its  usual  velocity,  a  variety  of  symptoms  will  arise  from  a 
disturbance  in  the  circulation  of  the  arterial  blood. 

Characteristic  of  the  differences  in  the  diseases  of  the  two 
hearts  are  the  means  which  the  animal  economy  employs  to 
relieve  the  symptoms  of  each.  This  is  exemplified  in  the  hurried 
respiration  and  increased  impulse  of  the  heart,  when  the  systemic 
heart  is  overloaded  ;  and  in  the  sobbing  and  sighing,  and  deep 
inspirations,  when  the  pulmonic  heart  and  the  venous  system  are 
gorged  with  blood. 

The  curative  effects  of  spontaneous  licemorrhages  also  point 
out  differences  in  the  diseases  of  each  heart.  We  see  how  much 
the  portal  system  and  the  congested  pulmonic  heart  are  all 
relieved  by  the  hcemorrhoidal  flux ;  how  a  congestion  of  the 
systemic  heart  is  relieved  by  epistaxis  ;  how  pulmo-cardiac  con- 
gestion is  relieved  by  hmmoptysis.  These  different  modes  which 
the  vis  medicatrix  employs  to  relieve  the  pulmonic  and  systemic 
hearts  from  congestion,  point  out  an  important  law  of  the  animal 
economy,  which  we  should  imitate  in  the  treatment  of  diseases ; 
— to  abstract  blood  from  the  cardiac  region,  or  asthmoidal  vessels, 
when  the  left  heart  is  gorged  with  blood ;  and  from  the  hfemo- 
rrhoidal  vessels,  when  the  right  heart  and  venous  system  are 
congested. 
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CHAPTER  XLIV. 

THE  INFLAMMATORY  DISEASES  OF  THE  HEART. 

The  phenomena  and  cause,^  of  the  inflammatory  diseases  of  the  heart;  the 
different  tissues  which  compose  the  heart  may  he  separately  inflamed; 
hence  carditis,  pericarditis,  and  endocarditis ;  the  specific  character  of  the 
inflammatory  diseases  of  the  heart. 

The  different  tissues  which  compose  the  heart  are  subject  to  Their  pheno- 
inflammatory  affections  like  similar  tissues  in  other  organs  ;  but  S,uses^" 
there  are  phenomena  of  a  distinct  character  by  which  they  are 
accompanied  ;  and  these  are  derived  from  the  special  functions 
which  the  heart  performs  as  the  central  organ  of  the  circulation. 

The  muscular  parietes,  the  pericardium,  and  the  endocardium, 
may  be  each  inflamed  separately  ;  hence  nosologists  have  enume- 
rated and  placed  in  one  genus,  carditis^  pericarditis^  and  endo- 
carditis. At  the  same  time,  like  inflammatory  affections  of  the 
pleura,  of  the  pulmonary  mucous  membrane,  or  of  the  parenchyma 
of  the  lungs,  inflammation,  sooner  or  later,  and  to  a  greater  or 
less  degree,  involves  more  than  one,  and  sometimes  all  the  dif- 
ferent tissues  of  the  heart. 

Inflammatory  affections  of  the  heart  are  accompanied  by  a 
train  of  phenomena,  all  of  which  arise  and  derive  their  principal 
character  from  changes  in  the  heart's  functions. 

The  irritable  surface  of  the  systemic  heart  causes  the  left  ven- 
tricle to  be  excited  in  a  morbid  degree  by  the  stimulus  of  the 
blood,  just  as  an  inflamed  eye  is  irritated  by  the  stimulus  of  light. 
The  number  of  the  heart's  contractions  are  thus  increased  ;  and 
as  a  more  rapid  stream  of  the  vital  fluid  is  thrown,  especially, 
into  the  respiratory  and  cerebro-spinal  systems,  respiration  is 
quickened,  the  mind  becomes  restless  and  watchful,  and  there 
are  various  uneasy  and  painful  feelings  in  the  spinal  nerves. 

No  less  remarkable  is  the  influence  of  an  inflammatory  attack 
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Chap.  xlit.  upoD  the  fuiictioiis  of  the  right  heart,  especially  on  the  pulmonary' 
circulation  ;  its  increased  action,  caused  by  its  irritable  condition, 
producing  a  quickened,  hurried,  and  an  embaiTassed  breathing. 

The  inflammatory  affections  of  the  heart  are  produced  by  simi- 
lar causes,  as  inflammatory  affections  of  other  organs.  They  may 
generally  be  traced  to  a  sudden  chill  from  exposure  of  the  cuta- 
neous surface  to  or  from  breathing  a  cold  and  moist  atmosphere; 
to  sleeping  in  a  cold  damp  bed ;  to  cold  and  wet  feet ;  or  to  the 
sudden  suppression  of  an  eruption  of  a  purulent  discharge,  or  of 
the  menstrual  or  hemorrhoidal  flux. 

As  may  be  remarked  of  inflammatory  diseases  in  general, 
those  of  the  heart  are  almost  always  preceded  by  some  constitu- 
tional disturbance  ;  more  especially  by  a  derangement  in  some  of 
the  other  organs  of  the  economy.  Inflammatory  affections  of 
the  adjoining  viscera  also  affect  the  heart ;  and  it  is  likewise 
greatly  influenced  by  moral  causes,  which  render  it  peculiarly 
liable  to  inflammation. 

Of  the  predisposing  causes  of  inflammatory  affections  of  the 
heart,  none  are  more  frequent  than  a  disordered  state  of  the 
digestive  organs.  Food  of  an  improper  quantity  or  quality,  or 
collections  of  excrementitious  matter  in  the  intestinal  canal,  and 
biliary  derangements ;  all  equally  predispose  the  circulating 
or^rans  to  inflammatory  attacks. 

The  same  remark  applies  to  the  uterine  system^  derangement 
in  that  system  rendering  the  heart,  in  many  instances,  particu- 
larly susceptible  of  inflammation. 

But  of  all  the  predisposing  causes  of  the  inflammatory  affec- 
tions of  the  heart,  by  far  the  most  frequent  are  those  which  are 
of  a  specific  character.  Common  or  idiopathic  inflammation, 
properly  so  called,  I  have  every  reason  to  believe,  very  seldom 
affects  any  of  the  heart's  tissues ;  the  inflammations  to  which 
they  are  liable  being  either  arthritic  or  rheumatic,  those  accom- 
panying exanthematous  diseases,  or  those  where  there  is  some 
hereditary  peculiarity  in  the  constitution. 

Simple  as  idiopathic  inflammation  is,  it  is,  indeed,  seldom  ob- 
served in  any  organ,  except  wlien  it  has  been  caused  by  wounds  or 
accidents  in  persons  in  perfect  health.  But  even  in  most  of  such 
cases  there  is  some  idiosyncrasy — some  peculiarity  of  constitu- 
tion which  the  injury  as  it  were  awakes,  and  which,  sooner  or 
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later,  never  fails  to  modify  the  character  of  the  inflammation,  chaf.  xliv. 
Such,  however,  is  the  almost  endless  varieties  of  disease,  and  so 
greatly  do  the  characters  of  local  diseases  differ  in  every  indivi- 
dual from  the  condition  of  his  general  health,  temperament,  and 
constitutional  peculiarities,  that  we  seldom  observe  even  two 
examples  of  what  may  be  strictly  considered  the  same  disease, 
which  are  in  all  respects  similar.  Neither  do  we  find,  that  in 
several  individuals,  who  have  received  a  wound  of  the  same  ex- 
tent, does  the  wound  retain  the  same  character  for  a  lengthened 
period. 

It  is  the  same  with  the  heart ;  for  in  the  few  instances  of 
idiopathic  inflammation  which  do  occur,  it  will  be  invariably 
found,  that  besides  the  effects  of  common  inflammation,  changes 
sooner  or  later  take  place,  which  completely  modify  the  charac- 
ter of  the  attack ;  all  which  changes  are  derived  from  the  pecu- 
liarities in  the  patient's  constitution,  or  from  the  state  of  his 
general  health. 

Inflammatory  affections  of  the  heart  may  affect  only  one  of  its 
tissues,  or  several  of  them  may  be  simultaneously  inflamed  ;  the 
inflammations  may  be  variously  combined,  or  the  lining  mem- 
brane of  only  one  of  the  hearts  may  be  inflamed. 

When  the  substance  of  the  heart  itself,  or,  more  properly  Carditis 
speaking,  its  muscular  structure,  is  inflamed,  remarkable  changes 
take  place  in  the  muscular  fibres.  They  become  soft,  pulpy,  and 
apparently  quite  disorganized  ;  but  a  suppurative  process  seldom 
takes  place,  the  quantity  of  cellular  tissue,  which  is  interposed 
between  the  fibres,  being  extremely  sm.all,  and  much  less  pro- 
portionably  than  that  in  any  other  muscles. 

Far  more  frequently  do  we  find  the  lining  membrane  of  the  Endocovduis. 
heart's  cavities,  and  especially  that  of  the  left  heart,  inflamed  ; 
the  inflammation  exhibiting  a  very  peculiar  redness,  and  fol- 
lowed by  changes  in  the  structure  of  different  portions  of  the 
membrane. 

The  external  covering  of  the  heart  is  more  liable,  than  its  Pericarditis, 
muscular  structure,  to  inflammation,  though  it  is  by  no  means  so 
often  inflamed  as  the  endocardium. 

The  morbid  alterations  of  structure  w^hich  take  place  in  both 
these  tissues,  are  analogous  to  those  which  are  met  with  in  other 
inflamed  serous  membranes. 

2  M 
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Chap,  xliv.  As  in  all  organs  composed  of  different  structures,  inflamma- 
tion, however  much  it  may  be  limited  to  one  tissue  of  the  heart, 
soon  extends  to  those  which  are  adjacent ;  so  there  is  seldom  an 
opportunity  of  observing,  after  death,  either  the  pericardium  or 
the  endocardium  alone  in  an  inflamed  state.  We  have  sufficient 
grounds  for  entertaining  this  opinion  by  contemplating  the  phe- 
nomena observed  in  the  inflammatory  affections  of  other  organs, 
such  as  those  of  the  eye^  where  there  is  the  advantage  from  its 
position,  as  well  as  from  the  transparency  of  its  structure,  of 
observing  all  the  changes  produced  by  inflammatory  disease.  In 
conjunctival  inflammation  we  can  observe  a  small  point  of  in- 
flammation gradually  extending  not  only  over  the  whole  mem- 
brane where  it  has  commenced,  but  spreading  more  or  less 
quickly,  and  involving  all  the  adjacent  tissues. 

Here  I  may  remark,  that,  however  minute  may  be  the  changes 
of  structure  which  we  are  enabled  to  detect  after  death,  or  to 
observe  in  some  organs  during  life,  for  all  practical  purposes 
such  nice  discriminations  can  avail  little ;  the  treatment  of  dis- 
ease not  depending  either  on  the  precise  part  affected,  or  alto- 
gether on  its  extent,  but  on  that  assemblage  of  symptoms  which 
are  created  by  the  disease  upon  the  whole  animal:  economy. 

Treatment.  The  general  principles  on  which  the  inflammatory  affections 

of  the  heart  are  to  be  treated,  are  those  which  are  employed  in 
the  treatment  of  the  inflammatory  diseases  of  the  other  organs ; 
and  at  the  same  time,  such  remedial  means  should  be  had  re- 
course to  which  have  a  specific  effect  in  tranquillizing  the  action 
of  the  heart. 
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CHAPTER  XLV. 

THE  GOUTY  INFLAMMATION  OF  THE  HEART. 

General  ohserimtions  on  gouty  affections  of  the  heart ;  the  imperfect  accounts 
hitherto  given  of  gout  of  the  heart  \  its  frequency ;  analogy  of  gout  with 
other  specific  diseases;  phenomena  and  causes  of  gout;  the  tissues  liable 
to  he  affected  by  gout ;  it  affects  the  pericardium  and  the  endocardium ;  the 
morbid  changes  produced  by  gout ;  a  cretaceous-looking  matter  deposited 
in  the  tissues ;  this  is  either  the  phosphate  of  lime  or  the  urate  of  soda  ; 
the  blood  in  gouty  patients  contains  the  urate  of  soda ;  the  metastasis  of 
gout ;  its  hereditary  character ;  symptoms  and  diagnosis  of  gout ;  treat- 
ment of  gout. 

Let  us  first  consider  the  arthritic  inflammation  of  the  heart,  On  gouty 
not  only  because  it  is  by  far  the  most  frequent  of  all  the  inflam-  tion  onhe 
matory  affections  of  that  organ,  and  most  within  the  reach  of  ^^^^^' 
medical  treatment,  but  also  because,  excepting  a  few  cursory 
observations  made  by  the  elder  writers,  this  important  disorder 
has  not  been  alluded  to,  even  by  those  modern  authors  who  have 
professed  to  collate  compendiums  of  the  diseases  of  the  heart, 
nor  by  those  who  have  compiled  treatises  on  gout. 
•  It  is  indeed  remarkable  that,  amongst  the  numerous  species 
into  which  nosologists  have  divided  ^ow^,  especially  by  Sauvages, 
who  divided  it  into  several  species,  from  the  particular  part  of 
the  body  where  it  was  seated,  no  mention  has  ever  been  made 
by  any  of  them  of  an  arthritic  affection  of  the  heart.     Baillie, 
whose  authority  may  be  fairly  taken  as  an  index  of  the  state  of 
pathological  knowledge  of  his  time,  says,  "  I  think  I  have  seen 
one  case  of  gout  in  the  heart."     This  is  the  more  remarkable,  Baiiue's 
when  we  recollect  that  Baillie  was  associated  with  the  Hunters  ;  works™^"' 
and,  from  his  intimate  acquaintance   with  the  preparations  in 
their  museums,  must  have  been  familiar  with  the  morbid  de- 
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3[iT.  posits  in  the  vaJres  and  other  pordoos  ot  the  seroos  membrane 
~  of  the  heart, — all  which,  I  shall  endeaTOiir  to  show,  are  the 
prodacts  of  gooij  inflammatiop.  Corrisart,  in  his  ralnable 
irark  on  the  disBauBS  of  the  heart,  has  not  eren  mentioned  snch 
aa  afiecdoQ ;  Laennec  has  bat  slightly  alluded  to  this  disease  ; 
and,  though  a  gontj  a&ction  of  the  heart  has  been  noticed  bj 
Kreysg,  yet  no  author,  as  hr  as  I  know,  has  given  a  detailed 
aoooont  of  the  phenomaia  ci  the  arthritic  inflammation  of  the 
heart ;  of  its  ▼anous  symptonis ;  <rf  the  changes  of  stmctnre  which 
it  prodaoee,  or  (^  its  appti^date  treatment. 

So  constant  an  attendant  of  gout  is  a  change  in  the  heart's 
n    '  r^iest  development  of  the  symptoms,  'and 

AroB^:   :  "^~ent  phases,  that  it  seems  qnite  imac- 

oonnt&L  T.  _  ~  -  iticHi  c€  the  central  organ  shonld  not 

hare  anested  the  attention  of  pathiJogists,  and  that  they  should, 
in  those  aifertiMi  witli  gout,  have  been  satisfied  with  noticing 
only  the  diai^es  in  the  arterial  poise,  without  at  the  same  time 
oheerrizir  :lr  '"  " -n  of  the  heart  itself.  To  me  it  appears, 
that  &^      ~  :-"':t  upon  the  heart  explains  many  of  the 

I^ieooiL. - :   _^—  -se,  which  have  hitherto  been  most  im- 

pefffacdy  nndcnto-ri.  Tb^  ?f|)erficial  manner  in  which  this 
intaeating  snbjec:  L  ^dsated  is  the  more  remarkable : 

as  I  will  Tentnre  10  aiiiin,  :  '  rldom  will  any  <xie  be  meL 
with,  who  has  ever  snfiaed  f:        .         'its  nsoal  form  sMediBg 


a  joint,  in  whom  the  action  c :  '"^  "s  not  been  also  more 

or  leas  disturbed,  eitlier  brfcir.  ..   after  the  goaty  par- 


It  is  indeed  suipdsing,  that  the  diangea  which  have  been 
ohaerved  so  constantly  ^lesent  in  the  arterial  poise  of  goaty 
|Mi«tMWL^  dbonld  have  led  pathologists  not  <mly  to  examine  the 
stale  of  the  heart,  but  also  the  changes  in  its  stmctnre  after 
df  fh  ;  as  they  would  have  found,  that  there  were  changes  in 
the  acfticms  of  the  heart  ccHTesponding  with  those  of  the  pulse, 
and  that  all  the  dian^es  in  the  heart's  tissues  were  analogoms 
to  those  produced  by  gooty  iniammation  in  other  organs.  So 
frequently,  indeed,  are  snch  changes  to  be  met  with,  that  the 
■wrbid  alterationa  in  the  stmctnre  of  the  interior  apparatus  of 
the  heart  are,  I  am  oonrinoed,  far  mote  frequently  the  prodocts 
of  arthritic,  than  of  other  inflamraatonr  affections. 
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Many  years  ago  my  attention  was  first  directed  to  the  effects  chap.xlv. 
which  gout  produces  on  the  heart  from  the  appearances  in  the 
body  of  a  military  officer,  who  for  a  long  time  suffered  from 
severe  attacks  of  gout,  in  whom  not  only  the  thoracic  aorta,  but 
the  pericardium  was  extensively  ossified,  and  its  surface  covered 
with  a  cretaceous  matter — morbid  changes  which  are  usually  the 
effects  of  arthritic  inflammation,  and  characteristic  of  it. 

The  many  histories  of  gout,  which  have  been  published,  have  Analogy  of 

,.  -  ^.^^.  11,1       g"'^''  '^  other 

made  it  appear  to  be  so  complicated  a  disease  as  to  lead  to  the  specific  dis- 
supposition  that  it  is  unlike  all  other  maladies.  There  is  no  ^^^^ 
order  of  phenomena  to  be  observed  in  gout,  which  are  not  met 
with  in  other  specific  diseases.  Comparing  gout  with  scrofula, 
both  chiefly  affect  particular  tissues;  both  are  preceded  and 
accompanied  by  disorders  of  the  processes  of  incretion  and  of 
excretion ;  both  excrete  a  matter  sui  generis  ;  both  are  heredi- 
tary ;  and  both  may  be  translated  from  one  part  of  the  body  to 
another. 

No  more,  therefore,  should  gout  be  subdivided  into  different  to  scrofula. 
species  than  scrofula.  Gout,  whether  it  assume  an  acicte  or 
chronic  type  ;  whether  it  affect  one  organ  or  one  tissue  of  an 
organ  ;  whether  it  be  confined  to  one  part  of  the  body  or 
translated  ;  whether  its  attacks  be  regular  or  irregular ;  whether 
it  be  retrocedent  or  misplaced ;  or  whether  it  be  anomalous  or 
hereditary  ;  nevertheless,  in  all  these  stages,  and  in  all  these 
varieties  and  forms,  each  of  which  has  been  considered  by  noso- 
logists  as  a  distinct  species,  and  designated  by  a  particular  name, 
gout  ought  to  be  legitimately  regarded  as  one  specific  disease^ 
and  its  different  species  nothing  more  than  modifications  or 
phases  of  one  and  the  same  malady. 

Such  artificial  divisions  have  led  not  only  to  erroneous  views  of 
the  pathology  of  gout,  but  have  rendered  the  principles  of  treat- 
ment exceedingly  complicated  ;  as  we  shall  find  that  it  matters 
not,  in  establishing  a  system  of  treatment,  how  the  different 
forms  of  the  disease  may  be  designated,  as  they  are  all  ex- 
amples of  one  specific  ailment  variously  modified  by  tempera- 
ment, constitution,  and  other  peculiarities  in  each  individual ; 
all  requiring  the  same  therapeutic  means  for  their  treatment. 
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Chap.  XLV. 


Phenomena  and  Causes. 


The  tissues 
subject  to 
gout. 


The  serous 
membrane 
and  skin. 


The  mucous 
membrane 
and  skin. 


Morbid  ap- 
pearances. 


Gouty  inflammation,  like  other  specific  diseases,  attacks  only 
particular  tissues  ;  and,  although  it  has  been  from  the  phenomena 
of  gout,  when  affecting  the  synovial  membranes  and  their  super- 
incumbent bursae,  that  the  descriptions  of  the  disease  have 
chiefly  been  given  in  systematic  works,  yet  arthritic  inflamma- 
tion affects  not  only  the  synovial,  and  the  serous,  but  also  the 
mucous  membranes  and  the  skin. 

Of  the  serous  membranes^  we  find  the  pleura,  the  peritonaeum, 
the  membranes  of  the  brain,  the  capsules  of  the  aqueous  humour 
and  crystalline  lens,  and  the  vaginal  coat  of  the  testis,  all  subject 
to  gouty  inflammation. 

Both  the  gastro-pulmonary  and  the  genito-urinary  mucous 
membrane,  as  well  as  the  skin,  are  also  liable  to  arthritic  inflam- 
mation. The  mucous  membrane  of  the  bronchi,  of  the  pharynx 
and  alimentary  canal ;  the  mucous  membrane  covering  the  eye- 
ball, as  well  as  that  lining  the  urinary  passages,  are  all  subject 
to  inflammation,  distinctly  of  an  arthritic  character,  attacking 
individuals  of  gouty  constitutions,  and  yielding  to  a  system  of 
treatment  which  clearly  points  out  their  true  arthritic  character.^ 

Keasoning,  therefore,  from  analogy,  and  bearing  in  mind  the 
natural  structure  of  both  the  pericardium  and  endocardium^  we 
are  led  to  anticipate,  that  when  gout  affects  the  heart,  the  in- 
flammation will  be  seated,  not  in  its  muscular  structure,  but  in 
either  of  these  serous  membranes. 

Though  it  is  after  death  that  we  are  able  to  see  the  characters 
of  gouty  inflammation  of  the  serous  tissues  of  the  heart,  yet  during 
life  we  can  observe  the  peculiar  bright  scarlet  tint  of  the  in- 
flamed skin  covering  a  gouty  joint.  We  have  also  a  most 
favourable  opportunity  of  observing,  from  the  transparency  of 
the  organ  of  vision,  all  the  morbid  changes  and  progress  of 
arthritic  inflammation  in  the  iris,  and  thus  comparing  arthritic 


CuUen,  vol.  i. 
p.  290. 


1  "  The  internal  part  most  commonly  af- 
fected is  the  stomach,  which  is  then  affected 
with  anxiety,  sickness,  or  violent  pain  ;  but 
Bomctimes  the  internal  part  is  the  heart, 
which  give*  occasion  to  syncope ;  sfimctimcs 
it    is  the  lungs,  which  are  affected   with 


asthma ;  and  sometimes  the  head,  giving 
occasion  to  apoplexy  or  palsy.  In  all  these 
cases,  there  can  be  no  doubt  of  the  symp- 
toms being  all  a  part  of  the  same  disease, 
however  different  the  affection  may  seem  to 
be  in  the  parts  which  it  attacks." 
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iritis  with  endocarditis.  When  the  eye  is  attacked  with  gouty  chap.  xlv. 
inflammation,  besides  the  peculiar  red  tint  of  the  inflamed 
sclerotic  coat,  the  serous  membrane  which  lines  the  cornea, 
spreads  over  the  surface  of  the  iris,  and  extends  over  the  anterior 
surface  of  the  capsule  of  the  crystalline  lens,  becomes  dull  and 
discoloured  from  effused  lymph  ;  and,  if  the  inflammation  has 
been  severe  and  of  long  duration,  or  if  the  attacks  have  been 
frequent,  portions  of  the  capsules  of  the  aqueous  humour  and 
crystalline  lens  then  become  thickened,  and  in  some  instances 
are  even  ossified. 

Now  these  morbid  changes  are  precisely  those  of  arthritic 
endocarditis  and  pericarditis.  The  lining  membrane  of  the 
heart  loses  its  transparency  and  polished  surface,  its  various 
portions,  such  as  those  reflected  upon  the  valves,  become  thick- 
ened with  a  cretaceous  or  osseous  matter  deposited  between  its 
laminag — and  the  morbid  changes  of  the  pericardium  are  pre- 
cisely similar. 

Though  either  of  the  serous  membranes  of  the  heart  may  be 
the  seat  of  arthritic  inflammation,  and  though  we  may  not  be 
able  to  detect  during  life  the  precise  portion  of  the  membrane 
which  is  inflamed,  on  examining  the  hearts  of  those  who  had 
long  suffered  from  gout,  the  morbid  products  are  in  most  in- 
stances met  with  in  the  endocardium,  and  chiefly  in  that  portion 
of  it  which  lines  the  systemic  heart. 

The  changes  which  take  place  in  the  pericardium,  and  in  the 
endocardium,  from  gouty  inflammation,  not  only  resemble  those 
produced  by  common  or  idiopathic  inflammation,  but  there  are 
also  changes  which  may  be  deemed  pathognomonic  of  gout. 

Of  these  the  most  characteristic  is  the  deposit  of  an  earthy  or  Deposit  of  a 
cretaceous-looking  matter,  of  various  degrees  of  consistence,  in  matter, 
the  tissue  which  has  been  the  seat  of  arthritic  inflammation  ;  and 
likewise  in  the  separation  of  a  similar  matter  from  the  blood  by 
the  different  excrementitious  organs. 

The  deposit  of  a  cretaceous  matter  in  the  ioints  and  bursas  in  the  joints 

1  11  .-.111^  /  TTTi  andbursse. 

has  always  been  considered  to  be  the  effect  oi  gout.  Whenever 
the  arthritic  inflammation  of  a  bursa  advances  so  far  as  to  create 
ulceration  of  the  superincumbent  skin, — a  process  which  not  un- 
freqiiently  takes  place,  to  permit  the  escape  of  a  "  chalk-stone," 
— a  fluid  containing  the  same  opaque  white  matter  will  often  be 


552        THE  GOUTY  INFLAMMATION  OF  THE  HEART. 

chap.xlv.  long  afterwards  secreted,  and  exude  from  a  fistulous  orifice  in 

the  integuments. 
\ic4bomiau         ^  similar  chalky  deposit,  I  have  observed  in  the  Meibomian 
glands,  glands;  the  palpebral  conjunctiva  being  one  of  those  mucous 

membranes  which  is  by  no  means  unfrequently  afiected  with 
arthritic  inflammation.    I  have  likewise  seen  the  surface  of  an 
^iti^oMh*"  w^cer  of  the  cormea^  the  effect  of  an  arthritic  ophthalmia,  covered 
cornea,         -yvith  an  opaquc  white  cretaceous  matter. 

aiidexpecto-       Chalk- stoucs  are  frequently  coughed  up  from  the  lungs;  a 
theiunga,       crctaccous  matter  is  often  discharged  from  the   kidneys;  and 
kidneys,  and  t,here  are  instances  in  medical  records  where  a  similar  matter 
has  been  excreted  by  the  skin. 

"  A  patient  who  suffered  for  several  months  from  a  paroxysm 

of  gout,  had  the  entire  surface  of  the  body  covered  every  morn- 

swideaur.      ing  with  a  white  powder,  as  if  it  had  been  dusted  with  flour." 

"  Pechlin  saw  several  young  men,  apparently  of  the  most 

robust  and  best  habits  of  body,  sweat  a  kind  of  'tophaceous' 

matter.    One  of  them  died  before  he  was  forty  years  of  age  ;  and 

such  was  the  general  tendency  of  his  humours  to  a  chalky 

nature,  that  whatever  he  spat  or  sweated  was  rendered  white. 

Van  Swieten.  iVom  the  abundance  of  this  gypsius  matter." 

Clark  considers  "  white  ropy  filaments  in  the  urine,  which, 

when  dried,  turn  to  a  kind  of  calx,"  as  a  diagnostic  sign  of  gout. 

A  cretaceous       From  thcsc  morbid  phenomena  it  therefore  appears  to   me, 

thoguomonic  ^^^^  *^®  cxcretiou  of  a  cretaceous  matter  may  be  considered  as  a 

of  gout.         pathognomonic  character  of  gout ;  and  that  the  "chalky"   or 

"  earthy  "  deposits  so  frequently  met  with  in  the  membranes  of 

the  heart  may  be  legitimately   considered  as  the  produce  of 

arthritic  inflammation. 

Chemical  In  eudcavouring  to  show  the  analogy  of  gouty  inflammation 

JhlTcretaco-    of  the  heart  to  that  of  other  organs  affected  with  gout,  T  have 

OU8  deposit,    made  use  of  the  common  terms  of  calcareous,  cretaceous,  and 

earthy  matter ;  but  it  is  proper  to  observe,  that  recent  analysis 

has  shown  that  some  of  these  concretions  consist  of  the  urate  of 

soda,  and  others  of  the  phosphate  of  lime. 

Urate  of  soda  is  also  found  in  the  venous  blood  taken  from  the 
arm  of  gouty  persons, — an  important  fact,  which  not  only  shows 
that  the  excretion  of  that  saline  substance  may  be  legitimately 
considered  as  a  pathognomonic  character  of  gout ;  but  it  also 
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affords  incontrovertible  evidence  of  gout  being  the  effect  of  its  Chap.  xlv. 
presence  in  the  blood,  or  of  a  vitiated  state  of  the  vital  fluid.        oanwir 

There  is  no  more  striking  phenomenon  connected  with  the  The  metas- 
history  of  gout  than  its  susceptibility  of  being  translated  from  ^^^^  ^  ^**"'" 
one  organ  to  another — an  important  fact  to  be  kept  in  mind  in 
the  treatment  of  that  disease. 

Gout  may  either  be  translated  from  the  heart  to  the  extremi-  Translated 

•^  _    ^  ^     from  the 

ties,  or  from  the  extremities  to  the  heart.     When  the  heart  is  iie;trt. 
suffering  from  gout,  it  frequently  happens  that  the  symptoms  are 
immediately  relieved  by  the  gout  being  translated  to  the  feet ; 
this  may  be  considered,  along  with  other  symptoms,  an  unerring 
diagnostic  sign  of  the  arthritic  nature  of  the  disease  of  the  heart. 

A  barrister  complained  of  an  uneasy  feeling  in  the  region  of  cases. 
the  heart,  and  of  occasional  palpitations  during  nine  years. 
Pain  and  redness  now  affected  first  the  little  toe  of  one  foot,  and 
the  inner  ankle  of  the  other  foot ;  on  the  following  day,  all  the 
uneasy  feelings  in  the  chest  abated.  I  saw  him  six  weeks  after- 
wards with  tenderness  remaining  in  one  foot,  all  the  unnatural 
feelings  in  the  chest  relieved,  and  a  great  amendment  had  taken 
place  in  his  general  health. 

Baillie  mentions  having  seen  a  person  who  had  suffered  from 
palpitation  of  the  heart  for  six  months,  which  suddenly  disap- 
peared on  the  accession  of  a  fit  of  gout ;  Scudamore  relates  a  rp..^^ ,-, 
similar  case.  <^o"fc.  &«^- 

"  There  are  two  cases  of  a  translated  gout ;  the  one  of  which 
is  an  affection  of  the  neck  of  the  Madder^  producing  pain, 
stranguary,  and  a  catarrhus  vesicce  ;  the  other  is  an  affection  of 
the  rectum^  sometimes  by  pain  alone  in  the  part,  and  sometimes 
by  haemorrhoidal  swellings  there.  In  gouty  persons,  I  have 
known  such  affections  alternate  with  inflammatory  affections  of 
the  joints ;  but  whether  to  refer  these  affections  to  the  retro; 
cedent  or  to  the  misplaced  gout,  I  will  not  presume  to  deter- 
mine."  ^.'S' '"'  '' 

When  the  local  articular  inflammation  is  checked,  or  alto- 
gether ceases,  symptoms  supervene  which  point  out  that  the 
disease  has  been  translated  to  the  heart,  or  to  some  other  in- 
ternal organ. 

Numerous  are  the  instances  of  persons,  who,  when  suffering  Translated  to 
from  gout  in  the  feet,  by  plunging  them  into  cold  water,  the 
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Chap.  xlv.  gouty  inflammation  of  the  joint  suddenly  ceased,  and  was  trans- 

lated  to  the  heart. 
Case  of  The  circumstances  which  attended  the  last  illness  of  George 

eorge  .  jy^^  furnish  a  very  distinct  history  of  the  more  striking  features 
of  a  gouty  affection  of  the  extremities  being  translated  to  the 
heart.  An  account  of  this  case  cannot  fail  to  be  generally 
interesting,  more  especially  as  no  correct  statement  of  His  Ma- 
jesty's last  illness  has  been  given  by  any  of  his  medical  attend- 
ants ;  whilst  it  also  affords  me  an  opportunity,  even  at  this  dis- 
tant period,  of  correcting  some  erroneous  statements  made  for 
unworthy  purposes.^ 

I  have  formerly  alluded  to  our  Eoyal  Family,  as  an  example 
of  the  hereditary  nature  of  gout ;  many  of  them  having  perished 
from  gouty  affections  of  the  chest. 

George  IV.  often  suffered  from  gout ;  luxurious  habits  of  life 
also  rendered  the  general  system  plethoric,  and  very  susceptible 
of  inflammatory  attacks,  the  inflammation  usually  affecting 
the  chest. 

To  relieve  the  pain  attending  the  paroxysms  of  gout,  the 
King  had,  amongst  a  variety  of  other  remedies,  frequently  taken 
"  Wilson's  Gout  Tincture,"  and  the  inflammatory  attacks  of  the 
chest  had  often  required  for  their  relief  copious  blood-lettings. 
His  Majesty  also  had,  during  many  years,  often  complained  of 
uneasy  feelings  in  the  head,  which  were  always  relieved  by 
cupping. 

The  last  illness  of  George  IV.  may  be  said  to  have  commenced 
in  the  spring  of  1830  ;  the  king  had  then  a  severe  attack  of 
inflammation,  from  which  he  never  altogether  rallied. 

In  the  beginning  of  April,  His  Majesty,  as  well  as  those  around 
him,  became  extremely  anxious  about  his  condition,  and  on 
Saturday,  the  23d  of  April,  the  King  sent  Lord  Strathaven,  his 
equerry,  to  London,  with  a  message  to  me  commanding  my 
attendance  at  Windsor  on  the  following  morning. 

Not  having  seen  the  King  for  some  weeks,  I  was  much  struck 
on  entering  the  bed-chamber,  by  the  change  in  the  expression  of 
His  Majesty's  countenance,  which  bespoke  great  anxiety. 

The  king  was  sitting  up  in  bed,  unable  to  recline  in  a  hori- 

1  Ksmijs  and  Oralions,  read  and  delivered  at  the  Royal  College  of  rbysic.ians,  &c.,  &c., 
&c.,  by  Sir  Henry  Halford,  18:U. 
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zontal  posture ;  breathing-  with  great  difficulty  ;  and  with  an  Chap.  xlv. 
oppressed  and  intermitting  pulse.    All  the  pained  gouty  feelings 
which  were  in  the  joints  had,  for  some  time,  subsided,  but  the 
difficulty  of  breathing  returned. 

After  a  lengthened  conversation,  in  which  the  King  gave  a 
most  lucid  and  detailed  account  of  the  progress  and  symptoms  of 
his  malady,  "  I  wish  that  you,  my  good  friend,"  observed  the 
King,  "  would  tell  me  candidly  your  opinion  of  my  condition, 
— I  can  get  no  satisfactory  answers  from  Sir  Henry  Halford." 

My  reply  was,  "  It  appears  to  me.  Sire,  that  the  character  of 
your  ailments  has.  lately  changed,  and  that,  instead  of  any  im- 
portant disorder  being  now  present  in  the  lungs,  the  great  em- 
barrassment in  the  breathing  arises  from  a  disturbance  of  the 
heart,  and  that  this  disturbance  of  the  circulation  is  caused  by 
the  gout  having  left  the  extremities,  and  having  been  translated 
to  the  heart."  On  pressing  for  an  opinion  on  the  danger  of  the 
disease,  which  the  king  did  in  a  firm,  manly  tone,  I  replied, 
"  Your  Majesty  must  be  quite  aware  that,  when  a  vital  organ  is 
affected,  it  is  impossible  to  say  that  there  is  no  danger,  but  I  am 
convinced,  from  the  nature  of  your  present  condition,  much  re- 
lief may  be  obtained  by  medical  treatment." 

After  explaining  to  the  King  the  proposed  mode  of  treatment, 
I  retired. 

Sir  William  Knighton  afterwards  requested  me  to  write  my 
opinion,  both  of  the  nature  of  the  disease  with  which  the  King 
was  afflicted,  and  of  the  remedies  I  proposed,  in  order  to  be  put 
into  the  hands  of  Sir  Henry  Halford,  who  was  expected  at 
Windsor  in  the  evening.  The  following  is  a  copy  of  my  letter 
to  Halford  : — 

"  Dear  Sir  Henry, — "  The  reason  of  my  now  writing  to  you, 
I  will  explain  on  our  first  meeting. 

"  It  appears  to  me  that  the  distressing  dyspnoea,  of  which  the 
King  complains,  arises  from  a  disease  of  the  heart;  and  I  believe 
that  the  affection  of  that  viscus  depends  upon  an  arthritic 
diathesis. 

"  I  cannot  help  being  impressed  with  the  opinion,  that  if  the 
gout  would  affect  the  extremities,  the  heart  would  be  relieved, 
and,  with  this  view,  benefit  might  be  derived  by  the  use  of  the 
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Chap,  xlv.  pediluvium  and  stimulants  to  the  legs  and  feet.  Though  gene- 
ral depletion  be  inadmissible,  I  would  expect  benefit  from  the 
application  of  six  or  eight  leeches  to  the  region  of  the  heart,  and 
these  to  be  repeated  according  to  the  effects  produced. — Believe 
me  yours  faithfully, 


*'  James  Wardrop. 


"  Windsor  Castle,  Ajpril  25,  1830."  ^ 


To  this  letter  I  received  no  answer,  nor  was  I  afterwards 
consulted. 

The  King  expired  on  the  26th  of  June,  and  the  morbid  ap- 
pearances, which  were  officially  published,  fully  confirmed  the 
opinion  I  had  given  of  the  nature  of  the  King's  illness. 

"  Two  pints  of  water  were  found  in  the  cavity  of  the  right 
side,  and  three  pints  and  three-quarters  in  the  left  side  of  the 
chest.     Tiie  left  lung  was  considerably  diminished. 

"  The  lower  edge  of  each  lobe  of  the  lungs  had  a  remarkable 
fringe,  which,  upon  examination,  was  found  to  be  formed  by  a 
deposit  of  fat. 

*'  The  substance  of  the  lungs  had  undergone  no  change  of 
structure  ;  but  the  mucous  membrane  lining  the  air-tubes  was 
of  a  dark  colour,  in  consequence  of  its  vessels  being  turgid  with 
blood. 

"  The  pericardium  contained  about  half  an  ounce  of  fluid,  but 
its  opposite  surfaces  in  several  parts  adhered  to  each  other  from 
inflammation  at  some  remote  period. 

"  Upon  the  surface  of  the  heart  and  pericardium^  there  was  a 
large  quantity  of  fat ;  and  the  muscular  substance  of  the  heart 
was  so  tender  as  to  be  lacerated  by  the  slightest  force.  It  was 
much  larger  than  natural.  Its  cavities  upon  the  right  side  pre- 
sented no  unusual  appearance  ;  but  those  on  the  left  side  were 
much  dilated,  more  especially  the  auricle. 

'  "In  the  case  of  his  late  JMajesty,  the  lalier  end  of  May,  when  Mis  Majesty  was 

Kiu)i;'8  Government  and  the  Royal  Family  so  discouraged  by  repeated  attacks  in  the 

were  apprised  as  early  as //;«  '11 1 h  of  April  embarrafsiuent  in  his  breathing,  as  to  de- 

(I    liold  in   my   hand   tiie   original   letters  sire  nic  to  explain  to  him  the  nature  of  his 

which  gave  the  information  to  the  Prime  complaint,  and  to  give  him  my  candid  opi- 

Minister),  that  His  Majesty's  disease  was  nion  of  its  probable  termination,  that  the 

8nate<l  in  his  chest,  and  that  an  effusion  of  opportunity  occurred  of  acknowledging  the 

water  into  the  chest  was  soon  to  be  ex  extent  of  my  fears  for  liis  safety. "—O/vr/jow.*'. 

|)€cted.      It  waJ"  not,   however.    »m/«7  ttir  ffc,  p.  67. 
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"  The  three  semilunar  valves  at  the  beginning  of  the  aorta  Chap.  xlv. 
were  ossified  throughout  their  substance,  and  the  inner  coat  of 
that  blood-vessel  presented  an  irregular  surface,   and  was  in 
many  parts  ossified." 

When  alluding  to  the  metastasis  of  gout,  it  ought,  however,  Qouttrans- 

,,  ,.  ..^.j.  .,  lated  to  otiier 

to  be  mentioned,  that  on  leaving  a  joint  it  is  not  always  trans-  internal 
lated  to  the  heart,  but  sometimes  to  some  other  organ,  especially  °''^*"^ 
to  the  stomach,  to  the  head,  or  to  some  portion  of  the  gastro- 
pulmonary  mucous  surface. 

The  translation  of  gout  is  likewise  the  consequence  of  a  dis-  its  metastasis 

,     .  .    .  T  f,  .      T  ..  ■x^^T^  caused  by  an 

tant  part  being  injured,  or  oi  a  surgical  operation.  Wnen  a  injury; 
gouty  person  receives  an  injury^  such  as  spraining  a  j'oint,  I  have 
frequently  seen  instances  where  the  subsequent  inflammation  has 
been  completely  subdued  by  local  bleedings  and  other  depletive 
means  ;  but  soon  afterwards  inflammation  attacked  the  in- 
jured part,  the  rose-colour  of  the  skin,  the  accompanying  oedema, 
the  hereditary  gouty  disposition,  and  the  inefficacy  of  the  system 
of  treatment  previously  adopted,  pointed  out  the  attack  to  be  of 
an  arthritic  character. 

A  lady  sprained  her  wrist  severely ;  the  subsequent  inflam-  (Case) 
mation  required  the  repeated  application  of  leeches  before  it  was 
subdued.  About  six  weeks  after  the  accident,  and  when  only  a 
slight  tenderness  and  swelling  remained,  the  wrist,  back  of  the 
hand,  and  a  part  of  the  fore-arm,  suddenly  became  much  swollen, 
the  skin  of  a  bright  pink  colour,  with  considerable  tenderness. 
Suspecting,  from  the  inefficacy  of  the  former  remedies,  as  well  as 
from  the  local  and  general  symptoms,  that  this  inflammation 
was  of  an  arthritic  character,  I  treated  it  accordingly ;  all  the 
symptoms  speedily  yielding  to  a  few  small  doses  of  colchicum, 
combined  with  the  carbonate  and  sulphate  of  magnesia. 

The  propriety  of  weighing  the  necessity  of  any  surgical  opera-  or  by  a  sur- 
tion  on  a  gouty  subj'ect,  and  of  his  being  in  a  fit  condition  before  tion ; 
it  is  performed,  is  of  essential  importance  to  its  success  ;  as  it 
has  frequently  happened  that  operations  have  failed  from  the 
wound  being  attacked  with  gout.  This,  I  am  convinced,  has 
often  been  the  cause  of  the  want  of  success  in  lithotomy,  and  in 
the  operations  for  the  cure  of  cataract ;  both  urinary  calculus 
and  cataract  being  diseases  common  in  gouty  persons. 

The  operation  of  removing  a  steatomatous  tumour  from  the  [ft>^J;.,!'iv  > 
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or  by  medi 
cines. 


Case. 


Chap.  xlv.  head  of  George  IV.,  nearly  proved  fatal,  gout  having  been  trans- 
lated from  his  knee-joint  to  the  wound  a  few  hours  after  the 
operation.  But  when  the  gout  attacked  the  foot,  a  few  days 
afterwards,  the  arthritic  inflammation  left  the  head. 

Effects  in  many  respects  analogous  to  those  just  mentioned 
are  produced  by  medicinal  substances^  such  as  colchicnm,  which, 
after  quickly  subduing  the  pain  and  local  inflammation  of  a 
severe  attack  of  articular  gout,  the  inflammation  soon  returns, 
and  often  in  another  and  a  vital  organ.  The  dangerous  effect  of 
such  medicines  may  be,  to  a  certain  extent,  avoided  by  combining 
them  with  those  which  increase  the  excrementitious  processes  of 
the  skin,  of  the  kidneys,  and  of  the  alimentary  canal. 

A  naval  officer  received  an  invitation  to  dine  at  the  Pavilion ; 
having  been  seized  with  gout  in  his  feet,  he  sent  for  a  phy- 
sician, requesting  him  to  employ  such  remedies  as  would  enable 
him  to  dine  the  following  day  with  the  King.  Accordingly,  a 
dose  of  colchicum  was  administered,  which  speedily  gave  relief, 
and  enabled  the  gallant  admiral  to  go  to  the  royal  feast !  In  a 
few  days  afterwards  he  consulted  me  on  a  great  difficulty  of 
breathing,  accompanied  by  tenderness  in  the  cardiac  region. 
The  pulse  was  so  rapid  and  unequal  that  it  could  with  difficulty 
be  counted,  leaving  no  doubt  of  the  arthritic  character  of  the 
attack,  in  consequence  of  the  gout  having  been  translated  to 
the  heart  from  the  extremities.  Though  the  more  severe  symp- 
toms of  the  attack  were  subdued  by  antimony,  opium,  and 
mercury  combined,  along  with  "derivatives,"  yet  his  health  was 
never  restored,  and  he  died  three  years  afterwards  of  a  diseased 
heart. 

The  hereditary  nature  of  gout  has  long  been  the  theme  of 
much  comment  and  dispute  ;  but  it  may  be  said  of  gout  as  of 
scrofula  and  cancer,  that  there  are  families  who  are  more  subject 
to  it  than  other  families  ;  although  there  are  no  individuals  of 
whom  it  can  be  asserted,  that  they  may  not  have  an  attack  of 
gout.  Many  persons,  but  especially  women,  dislike  the  notion 
of  having  a  complaint  which  has  any  relation  to  gout,  from  an 
erroneous  impression,  that  gout  is  a  disease  incident  only  to  the 
votaries  of  Bacchus  and  Venus.  Thougli  goul,  like  most  other 
ailments,  is  aggravated  by  habits  of  sensual  indulgence,  yet  it 
may  be  frequently  observed  in  tliose  who  live  very  temperately, 


Hereditiiiy 
character  of 
gout. 
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and  who  are  not  able  to  trace  it  to  any  hereditary  taint.  Indeed  Chap.  xlv. 
we  may  often  notice  in  the  same  family  that  different  branches 
suffer  in  various  degrees  from  this  malady  ;  some  being  severely 
afflicted,  some  more  slightly  ;  and  others  passing  through  a  long 
life  without  having  had  even  the  most  trifling  illness  of  a  gouty 
character. 

Symptoms  and  Diagnosis. 

That  during  the  very  earliest  stage  of  a  gouty  affection  of  the 
heart  inflammation  must  be  present,  we  may  venture  to  con- 
clude, from  the  accompanying  symptoms,  though  we  cannot 
expect  that  so  slight  a  degree  of  inflammation  as  would  materially 
disturb  the  heart  should  be  manifest  after  death,  more  than  would 
inflammation  in  a  portion  of  skin  or  of  mucous  membrane,  should 
be  visible  after  death,  though  quite  apparent  during  life. 

When  gout  assumes  a  paroxysmal  type,  either  the  heart  con- 
tinues to  be  the  chief  seat  of  the  local  inflammation,  or,  far  more 
frequently,  the  inflammation  affects  at  the  same  time  one  or 
several  of  the  synovial  capsules. 

If  the  inflammatory  attack  be  confined  to  the  central  organ, 
then,  together  with  all  the  symptoms  of  general  fever,  there  is 
superadded  a  tumultuous  action  of  the  heart.  The  impulse 
and  rhythm  are  changed,  the  heart  palpitates  more  or  less 
violently,  the  beats  are  increased  in  frequency,  and  they  and 
the  arterial  pulse  are  often  irregular  and  intermitting. 

The  sounds  are  also  changed  according  to  the  severity  of  the 
attack  and  the  portion  of  the  endocardium  which  is  affected. 

The  irritable  condition  of  the  heart  explains  the  disordered  changes  in 
state  of  the  cerebrospinal  and  pulmonary  systems  which  accom-  ^  ^^^^' 
panies  it ;  for,  whenever  the  action  of  the  heart  is  changed,  the 
alterations  in  the  circulation  necessarily  produced  in  the  lungs 
and  in  the  head,  disturb  the  functions  both  of  the  pulmonary  and 
of  the  nervous  systems.  When  the  inflammation  of  the  heart  is 
of  a  more  acute  character,  the  brain  and  the  lungs  then  become 
still  more  disordered;  the  restlessness,  irritable  state  of  mind, 
and  oppression  in  breathing,  are  all  increased. 

In  those  examples  of  gout,  where  the  disease  has  been  sud- 
denly translated   from    the    extremities   to   the  head,  causing 


the  cerebro- 
si)inal  .system. 
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Crap.  xlv.  apoplexy ;  or  to  the  chest,  producing  difficult  respiration  and 
asthma,  it  is  extremely  probable  that  future  observers  will  find 
that  such  effects  have  arisen  from  gout  being  translated  to  the 
heart;  whose  disordered  functions  produce  changes  both  in  the 
brain  and  in  the  lungs.^ 

In  the  multiplied  observations  on  apoplexy,  where  particular 
cases  are  narrated  which  were  considered  to  be  caused  by  gout, 

Apopiexia  no  allusiou  is  made  by  any  writer,  nor  has  any  one  attempted 
to  trace  the  symptoms  of  the  disordered  brain  to  a  disease  of  the 
heart ;  though  in  several  instances  the  morbid  condition  of  the 
heart  has  been  distinctly  mentioned.  The  case  of  the  celebrated 
anatomist,  Malphigi,  is  one  of  those  of  "  arthritic  apoplexy  " 
wherein  the  heart  was  diseased,  gouty  concretions  being  found 
in  the  brain,  and  likewise   "  ossification  in  the  valves  of  the 

Portal,  Traiic  ,  ,, 

I'Aiiojj't'xii'.    heart. 

Changes  in  The  disorder  in  the  heart's  functions  explains  satisfactorily 
how,  from  the  changes  in  the  circulation  of  the  cerebro-spinal 
system,  mental  irritability  and  restlessness  should  be  so  con- 
stantly present  in  gouty  affections  of  the  heart.  These  effects  of 
a  disordered  circulation  might,  indeed,  be  referred  to,  in  order 
to  illustrate  the  influence  of  changes  in  the  acticm  of  the  heart 
on  the  nervous  system  ;  they  afford  additional  proof  of  those 
pathological  views  I  have,  in  a  former  part  of  this  work,  en- 
deavoured to  establish.  The  effects  of  a  disordered  circulation 
likewise  afford  an  additional  proof  of  the  errors  of  those  nosolo- 
gists  who  have  classed  them  amongst  nervous  diseases,  conceiv- 
ing them  to  be  primary  affections  of  the  nervous  system. 

The  heart  is        In  ffoutv  pcrsous  the  heart  appears  to  suffer  in  all  possible 

attected  with  &        ^   r  ^  ri  ^  ,         pp  ,       . 

f^out  in  degrees.  In  some  instances  this  organ  is  severely  anected  ;  in 
degrees.  the  majority  of  cases  it  is  only  after  repeated  paroxysms,  and 
after  the  lapse  of  many  years,  that  permanent  changes  have  been 
found  in  the  heart's  structure  sufficient  to  interrupt  the  stream 
of  blood.  Dissection  reveals  to  what  a  remarkable  extent  the 
auriculo-ventricular  orifices  may  be  contracted  from  repeated 
attacks  of  arthritic  inflammation,  and  how  life  has  often  been 

1  "The  same  ohscrvationR  may  be  made  think,   tluit   also  the  a))oplexy,   jnoceeding 

with  respect  to  many  instances  of  hi/xli'rir  from  retrocedent  or  atomic  yoiit.  is  of  the 

paroxysms;  and  the  circumstance  both  of  same  kind,  or  that  it  depends  upon  an  iin- 

epileptic  and  hysteric  paroxysms,  endinj;  in  mobility  of  the  nervous  power,  rather  than 

coma,  or  a  decree  of  apoplexy,  leads  me  to  upon  compreMsion." — ■Cullons  Mel.  Mtd. 
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long  preserved  by  habits  of  great  moral  and  bodily  tranquillity,  chap  xlv. 
even  after  the  structure  of  the  circulating  apparatus  has  been  ma- 
terially  impaired,  and  the  body  supplied  with  only  a  very  small 
stream  of  oxygenated  blood.  Unless  the  circulationjbe  disturbed 
from  any  accidental  cause,  and  thus  life  instantly  destroyed, 
those  suffering  from  arthritic  inflammation  of  the  heart  usually 
perish  from  the  effusion  of  water  in  the  cavities  of  the  pericar- 
dium, and  the  pleura,  and  in  the  cellular  tissue. 

During  a  prolonged  paroxysm  of  gout,  it  frequently  happens 
that  the  joints  and  the  heart  suffer  alternately.  When  the  joints 
become  inflamed,  whatever  disturbance  may  have  previously  been 
in  the  heart's  condition,  the  cardiac  symptoms  are  now  alleviated, 
or  altogether  subside.^ 

Besides  those  who  have  been  sufierers  from  gout  in  the  extre-  Heart  alone 
mities,  and  in  whom  there  is  no  doubt  of  the  connexion  of  the  ^^'=^^*^<^- 
gouty  attacks  with  a  disturbed  condition  of  the  heart,  there  are 
many,  chiefly  women,  in  whom  gouty  inflammation  appears  to 
be  limited  to  the  heart.     Indeed,  so  large  has  been  the  propor- 
tion of  instances  of  this  description  that  have  come  under  my  jq  women 
own  observation,   occurring  more  especially  at  that  period  of  especially, 
woman's  life  when  the  menstrual  flux  is  about  to  cease,   that 
arthritic  carditis  may  be  considered   as  a  frequent  complaint ; 
though,  from  the  symptoms  accompanying  it,  such  aflections  have 
been  generally  arranged  amongst  nervous  diseases. 

Though  it  has  commonly  been  considered  that  gout  is  much 
less  frequent  in  women  than  in  men,  this  remark  strictly  applies 
only  to  articular  gout,  or  to  the  more  severe  gouty  paroxysms, 
wherein  the  joints  are  violently  inflamed.  The  frequency  of 
arthritic  aflections  of  the  heart  in  women  may  be  accounted  for 
by  the  well-known  fact  in  the  history  of  gout, — that  any  gouty 
affection  of  an  internal  organ  is  relieved  by  a  paroxysm  of  arti- 
cular inflammation  ;  and  as  men  are  far  more  subject  to  articular 

1  "  Whether  the  gouty  diathesis  does  ever  distinguish  the  misplaced  from  what  I  have 

produce  such  inflammation  of  the  internal  named  the  retrocedent  gout, 

parts,  without  having  first  produced  it  in  "  What  internal  parts  may  be  affected  by 

the  joints,  or  if  the  infiiimmation  of  the  in-  the  misplaced  gout,  I  cannot  precisely  say, 

ternal  parts  be  always  a  translation  from  because  I  have  never  met  with  any  cases  of 

the  joints  previously  aflPected,  I  dare  not  the  misplaced  gout  in  my  practice ;  and  I 

determine ;  but,  even  supposing  the  latter  to  find  no  cases  of  it  distinctly  marked  by  prac- 

be  always  the  case,  I  think  the  difference  of  tical  writers,  except  that  of  pneumonic  in- 

the  aflFection  of  the  internal  parts  must  still  flammation." — Cullcn,  vol.  i.  p.  291. 

2  N 
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Chap.  xlv.  gout,  consequently,  in  equal  numbers  of  gouty  men  and  women, 
a  proportionably  smaller  number  of  women  are  affected  with  arti- 
cular gout ;  and  a  greater  proportion  of  women  will  be  found  witb 
a  disturbed  heart  than  men. 

The  gouty  affection  of  the  heart  does  not  necessarily  come  on 
either  from  any  violent  exertion,  or  from  any  violent  mental  emo- 
tion ;  causes  to  which  other  affections  of  the  heart  can  usually  be 
traced. 

As  might  be  supposed,  gouty  affections  of  the  heart,  from  their 
specific  character,  arise  not  only  from  the  translation  of  gout 
from  one  part  to  another,  such  as  from  the  toes  or  feet  to  the 
heart;  but  this  affection  of  the  heart  may  be  preceded  by  those 
derangements  of  the  digestive  functions  which  accompany  attacks 
of  gout  in  other  organs. 

Symptoms  arising  from  a  disordered  state  of  the  incrementi- 
tious  or  excrementitious  processes,  either  accompany  or  precede 
the  local  gouty  inflammation.  Such  symptoms  may  precede  the 
accession  of  any  local  inflammatory  paroxysm  only  a  short  time, 
or  they  may  be  present  alone  for  many  months,  or  even  years, 
previous  to  any  local  inflammatory  paroxysm.  There  are  many 
instances,  especially  amongst  women,  where  a  disordered  state  of 
the  sanguiferous,  as  well  as  of  the  digestive  system,  had  existed 
for  a  long  period,  without  any  local  inflammation,  sufficiently 
characteristic  to  establish  the  arthritic  nature  of  the  malady, 
having  made  its  appearance ;  though  doubtless,  in  such  cases, 
there  must  have  been  present  an  increased  vascularity  of  some 
portion  of  one  of  the  serous  tissues  of  the  heart,  as  well  as  a 
change  in  the  qualities  of  the  blood. 
Gouty  The  condition  of  the  digestive  organs  gives  rise  to  an  import- 

ygpepsia.  ^^^  c\{x<^%  of  symptonis  in  arthritic  affections  of  the  heart.  The 
deranged  state  of  the  stomach  which  so  universally  precedes  an 
attack  of  gout,  and  which  is  so  remarkable  during  the  progress 
of  the  premonitory  symptoms,  wherever  the  local  inflammation 
may  be  situated,  led  to  the  common  observation  of  "  gout  being 
generated  in  the  stomach." 

There  are  no  symptoms  mon;  characteristic  of  gouty  dyspepsia 
than  acidity  and  flatulency  ;  the  alvine  evacuations  are  generally 
irregular,  and  their  quantity  and  qualities  unnatural.  The  appe- 
tite is  either  inip!iired,  or  there  is  a  morbid  desire  for  food,  and 
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often  for  aliments  which  are  disliked  during  health.     Sometimes  chap.  xlv. 
there  is  pain  in  the   precordial  region,  and  not  unfrequently  a 
sensation  of  nausea,  and  sometimes  vomiting. 

There  are  appearances  on  the  tongue  which  will  be  found  very  changes  in  " 
characteristic  of  gouty  dyspepsia.  Both  its  bulk  and  its  form  ^  ^°^"^ 
are  changed.  Sometimes  it  becomes  so  large  as  to  receive  an 
impression  of  the  teeth  of  the  lower  jaw,  and  instead  of  being 
convex  it  assumes  a  concave  form.  The  peculiar  changes  in  the 
colour  of  the  tongue's  surface  are  equally  characteristic  ;  the 
edges  become  of  a  dull  white  or  slate  hue,  whilst  the  central 
portion  is  usually  covered  with  a  dark  brown  fur. 

A  remarkable  circumstance  in  the  history  of  gout,  and  of 
which  I  am  not  aware  that  there  is  any  analogy  in  other  dis- 
eases, is  that,  in  a  person  who  has  been  long  suffering  from  all 
the  symptoms  of  a  gouty  stomach,  if  a  healthy  condition  of  the 
digestive  organs  be  restored,  a  local  arthritic  inflammation  will 
then  supervene  ;  so  well  known  is  this,  that  when  talking  of  the 
sick,  it  is  a  common  remark,  "  that  he  has  not  strength  to  bring 
out  the  gout." 

An  eminent  artist,  advanced  in  years,  had  long  suffered  from  case. 
gouty  dyspepsia,  and  also  complained  of  uneasy  feelings  in  the 
urinary  bladder,  all  which  symptoms  I  was  led  to  believe  were 
of  an  arthritic  character.  When  prescribing  antimony  and 
mercury  combined,  and  the  sulphate  and  carbonate  of  magnesia, 
I  made  accidentally  the  observation,  that  if  he  could  only  have 
an  attack  of  articular  gout,  all  the  present  symptoms  would 
be  subdued.  Much  to  his  surprise,  in  a  very  few  days,  for  the 
first  time  in  his  life,  he  had  a  slight  attack  of  gout  in  the  great 
toe  of  one  foot ;  after  which  his  former  ailments  were  completely 
relieved. 

•The  biliary  organs  are  generally  much  deranged  in  gouty  changes  in 
dyspepsia,  as  well  as  the  stomach  itself, — the  bile  becoming  of  organs^'* 
an    unhealthy    quality,    and    often    diminishing    in    quantity : 
changes  which   are  marked  by  the   appearances  of  the  alvine 
discharge,  and  the  discoloration  of  the  skin. 

Besides  the  changes  in  the  biliary  secretion,  there  is  in  many  and  in  tiie 
of  those  who  have  suffered  from  repeated  attacks  of  the  gout,  a  tem. 
congested  state  of  the  portal  system^  indicated  by  a  disposition 
to  haemorrhoids.     The  coimexion  of  the  hcemorrhoidal  flux  with 
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chap.xlv.  gout  attracted  the  notice  of  tlie  early  writers;  and  the  relief 
obtained  by  the  spontaneous  evacuation  of  blood  in  arthritic 
affections,  pointed  out  the  propriety  of  artificial  blood-letting  in 
the  treatment  of  the  disease.  The  repeated  and  large  quantities 
of  blood  which  are  in  some  cases  thus  lost,  and  the  relief  ob- 
tained especially  of  many  symptoms  considered  to  indicate  a 
debilitated  system,  and  likewise  many  of  a  nervous  character, 
show  how  even  under  such  circumstances  a  depletive  system  of 
treatment  may  be  adopted. 

The  urine  is  much  changed  in  gouty  subjects.  Those  who 
have  suffered  from  gout  are  aware  of  an  inflammatory  attack 
approaching  when  the  urine  becomes  darker  and  acquires  a 
colour  often  compared  to  that  of  English  brandy.  It  usually 
deposits  a  thick  "  lateritious  sediment,"  and  is  found  to  contain 
urate  of  soda^  as  well  as  phosphate  of  lime:  the  urate  of  soda 
varies  in  quantity  before  and  after  the  gouty  paroxysm.  Phos- 
phate of  lime  is  also  found  in  those  concretions  which  are  formed 
in  the  kidneys,  as  well  as  in  the  coats  of  the  arterial  system  ; 
but  this  earthy  salt  has  not  been  detected  either  in  the  joints 
or  in  the  blood  of  gouty  subjects.  It  is  a  curious  physiological 
fact,  that  phosphate  of  lime  and  urate  of  soda  are  both  excreted 
from  the  kidneys  and  coats  of  arteries,  but  have  not  been  found 
present  in  the  blood,  and  that  only  urate  of  soda  is  excreted  by 
the  synovial  membranes,  and  found  in  the  venous  blood. 

In  a  therapeutic  point  of  view,  it  is  important  to  recollect 
that  the  proportion  of  uric  acid  and  phosphate  of  lime  which  is 
contained  in  gouty  urine  depends  greatly  on  the  food.  The 
quantity  of  these  substances  in  the  blood  is  increased  or  dimi- 
nished according  to  the  quantity  of  animal  food  which  is  con- 
sumed— a  circumstance  that  satisfactorily  explains  how  gout  is 
scarcely  known  in  those  who  live  chiefly  on  vegetable  food. 

I  have  already  had  occasion  to  remark,  that  the  same  saline 
matter,  the  urate  of  soda,  was  in  some  gouty  people  excreted  by 
the  skin  ;  and  I  have  also  alluded  to  persons  subject  to  gout,  in 
whom,  by  increasing  the  cutaneous  excretion  by  exercise,  the 
gouty  paroxysm,  and  all  the  more  severe  effects  of  gout,  were 
warded  off.  Hence  the  excretion  of  the  urate  of  soda  by  the 
skin,  besides  illustrating  an  important  phenomenon,  also  points 
out  how  those  medicines,  which  arc  employed  for  the  relief  of 
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gout,  and  which  act  upon  the  skin,  separate  and  evacuate  its  chap.  xlv. 
noxious  ingredients,  and  relieve  the  symptoms. 

The  earthy  deposits  in  the  lungs  of  gouty  persons  also  show,  and  in  the 
how  the  pulmonary  exhalation  is  contaminated  and  becomes  a  exhalation. 
channel  for  the  excretion  of  vitiated  elements  from  the  blood. 

The  condition  of  the  sanguiferous  system  will  always  be  found  influence 
to  have  an  important  influence  in  gout,  producing  symptoms,  sanguineous 
some  of  which  are  referable  to  the  vitiated  qualities  of  the  blood,  ^^^  ^^' 
and  others  to  the  state  of  the  heart  itself. 

When  speaking  of  the  disorders  of  the  heart  caused  by  changes 
in  the  blood,  I  briefly  alluded  to  those  diseases  in  which  the 
natural  constituents  of  the  blood  were  altered  in  their  propor- 
tions, and  also  to  those  changes  which  arise  from  the  re- absorp- 
tion of  secreted  fluids  into  the  blood.  But  there  are  also  changes 
in  the  blood  which  are  caused  by  the  addition  of  new  elements ; 
of  which  the  most  striking  example,  which  analysis  has  yet  ob- 
tained, is  the  presence  of  urate  of  soda  in  the  venous  blood  of 
gouty  people. 

There  can  be  no  more  satisfactory  evidence  of  this  earthy  urate  of  soda 
deposit  being  a  pathognomonic  symptom  of  gouty  inflammation,  ^^nous  blood. 
than  that  urate  of  soda  is  always  found  in  gouty  venous  blood ; 
whilst  the  fact  of  this  salt  being  detected  in  the  blood,  likewise 
shows  the  important  share  which  the  blood  must  have  in  the 
production  of  gout. 

From   the  morbid  changes,  both  in  the  process  of  incretion 
and  excretion,  which  precede  and  accompany  gout,  we  might 
have  anticipated,  that  there  must  be  some  important  changes  in 
the  qualities  of  the  blood.      Although  gouty  blood  has  been  The  arterial 
found  to  contain  the  urate  of  soda,  only  the  venous  blood  has  yet  not  vet  ""^ 
been  analysed,  and  blood  taken  only  from  the  veins  of  the  arm,  '^^^^>'*®'*- 
so  that  we  are  still  ignorant  of  the  nature  of  the  venous  blood 
in  different  organs,  and  also  of  any  noxious  ingredients  of  the 
arterial  blood. 

A  knowledge  of  the  vitiated  elements  which  may  be  present 
in  the  arterial  blood,  might  perhaps  lead  to  some  rational  prin- 
ciple for  the  treatment  of  gout,  and  also  to  a  satisfactory  ex- 
planation of  the  effects  produced  by  those  remedies  which  are 
considered  to  be  the  most  beneficial  in  its  treatment.  Pursuing, 
however,  our  in(iuiries  upon  this  interesting  subject,  the  chemist 
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should  not  be  satisfied  with  finding  in  the  blood  urate  of  soda ; 
as  it  is  extremely  probable,  that  as  phosphate  of  lime  has  also 
been  detected  in  gouty  concretions  formed  in  the  joints,  in  the 
kidneys,  in  the  coats  of  the  arteries,  and  in  those  membranes 
subject  to  gouty  inflammation,  that  the  same  earthy  matter,  as 
well  as  other  noxious  elements,  may  in  all  probability  be  also 
found  in  the  blood. 

Admitting  that  the  blood  in  gout  is  vitiated,  it  is  then  legiti- 
mate to  infer,  that  such  blood  circulating  through  the  heart  will 
be  sufficient  to  account  for  those  disturbances  of  the  circulation 
which  precede  and  accompany  an  arthritic  paroxysm, — a  condi- 
tion of  the  heart  which  varies  in  every  possible  degree.  As  a 
general  remark,  it  may  be  said,  that  whenever  the  presence  of 
gout  can  be  distinctly  traced  in  any  individual,  there  is  either 
always  preceding,  or  along  with,  the  disease  in  the  joints,  some 
disturbance  in  the  heart. 

Inquiring  into  the  phenomena  of  gout,  whatever  may  be  the 
organ  affected  by  it,  it  is  essential  to  discriminate  the  symptoms 
which  are  strictly  of  an  arthritic  character  from  those  which  are 
produced  by  other  diseases  witli  which  gout  may  be  combined — 
especially  with  plethora  and  rheumatism. 

It  is  the  combination  of  gout  with  plethora  which  constitutes 
the  gouty  paroxysm,  and  in  which  may  be  perceived,  in  addition 
to  all  the  arthritic  symptoms,  both  general  and  local,  symptoms 
also  of  idiopathic  inflammation. 

This  combination  is  precisely  what  may  be  observed  in  otlier 
specific  diseases,  such  as  scrofula,  syphilis,  and  cancer;  the 
organs  or  tissues  affected  by  these  diseases  being  frequently 
attacked  at  the  same  time  with  an  idiopathic  inflammation. 
Thus  a  scirrhous  tumour  of  the  mamma  is  often  .accompanied  by 
extensive  inflammation  and  swelling  of  the  cellular  membrane 
surrounding  the  mammary  gland  :  this  inflammation  can  be 
relieved  by  bleeding  and  other  local  means,  whilst  the  scirrhous 
nucleus  remains  unchanged.  So  also  a  contaminated  lymphatic 
gland  in  the  vicinity  of  a  syphilitic  ulcer  often  becomes  inflamed 
from  some  accidental  cause  ;  the  idiopathic,  or  common  inflam- 
mation thus  superadded,  yielding  to  local  depleti(Ui,  whilst  the 
venereal  poison  can  only  be  afterwards  destroyed  by  mercury. 
Now,  it  is  precisely  the  same  with  gout;  the  inflammation  caused 
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by  a  blow  or  other  injury  upon  a  gouty  joint,  is  relieved  by  chap.  xlv. 
the  local  abstraction  of  blood,  whilst  the  arthritic  inflammation 
requires  a  very  different  system  of  treatment. 

Neither  is  it  unusual  to  find  gout  combined  with  musculai^ 
rheumatism ;  in  such  cases,  the  character  of  the  two  diseases  is 
so  different  from  each  other,  that  they  can  frequently  even  be 
distinguished  by  the  sufferer, — sometimes  describing  his  ailment 
as  being  arthritic,  and  at  other  times  as  rheumatic. 

It  is  no  less  essential  to  distinguish  the  arthritic  from  the  Ooutand 
rheumatic  symptoms  in  those  cases  where  gout  is  combined  with  combined. 
the  articular  rheumatism ;  in  rheumatism  that  affects  the  joints 
this  combination  may  be  frequently  observed. 

Articular  rheumatism  and  gout  are  perfectly  distinct  diseases, 
differing  in  some  most  essential  characters.  There  is  no  feature 
in  their  history  that  has  so  much  contributed  to  give  an  impres- 
sion of  their  similarity,  and  of  their  not  being  easily  distinguish- 
able from  each  other,  as  the  fact  of  their  being  so  often  com- 
bined in  the  same  person. 

The   circumstance  of  gout  and  articular  rheumatism  being  Diagnosis  of 
frequently  combined  in  the  same  person,  and  that  some  of  the  rheumatism, 
symptoms  are  similar,  causes  them  to  be  frequently  confounded 
with  each  other — gout  is  mistaken  for  rheumatism,  and  rheuma- 
tism for  gout.     There  are,  however,  diagnostic  characters  which 
will  seldom  fail  to  determine  the  true  nature  of  each. 

Gout  has  been  shown  to  be  the  consequence  of  a  long-con- 
tinued imperfection  both  in  the  incrementitious  and  in  the  excre- 
mentitious  ^^rocesses,  by  which  the  blood  is  contaminated,  and  the 
sanguiferous  system  becomes  sooner  or  later  deranged.  But  articu- 
lar rheumatism  is  usually  caused  by  external  agents,  especially  by 
changes  in  the  atmosphere,  the  exposure  of  the  cutaneous  sur- 
face to  a  cold  and  moist  air  ;  and  it  also  attacks  persons  appa- 
rently in  good  health. 

The  condition  of  the  blood  in  the  two  diseases  is  essentially  dif- 
ferent ;  the  urate  of  soda,  which  is  present  in  gouty  venous  blood, 
is  not  found  in  the  blood  of  those  suffering  from  rheumatism  ; 
their  blood  being  remarkable  for  a  large  proportion  o^fihrine. 

Articular  rheumatism  usually  commences  in  an  acute  form, 
and  passes  into  the  chronic  stage  ;  whilst  the  phenomena  of  gout 
are  at  first  passive,  and  afterwards  assume  an  acute  character. 
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cuAP  XLV.  Muscular  and  neuralgic  rheumatism  are  as  equally  distinct  from 
articular  rheumatism,  as  gout  is.  What  can  be  more  dissimilar 
than  the  pain  which  suddenly  affects  a  muscle  when  it  has  been 
exposed  to  cold,  and  a  joint  attacked  with  gout  ?  In  neuralgic 
rheumatism,  the  character  of  the  pain,  and  its  seat  in  a  nerve, 
are  unlike  the  phenomena  of  gout. 


Treatment. 

General  The  general  principles  to  be  employed  in  the  treatment  of 

observations,  j^j-^j^ritic  affcctious  of  the  heart  are  precisely  the  same  as  those 
which  are  most  applicable  to  the  treatment  of  gout  in  whatever 
organ  the  inflammatory  attack  may  appear ;  all  the  different 
species  into  which  nosologists  have  subdivided  gout  being,  as  I 
have  said,  merely  phases  of  one  specific  disease. 

As  the  premonitory  symptoms  of  gout,  especially  those  of  the 
heart,  are  generally  slow  in  their  progress,  and  often  of  long 
duration  before  there  is  any  severe  inflammatory  paroxysm,  the 
treatment  of  these  symptoms  becomes  of  the  greatest  importance  ; 
not  only  in  order  to  avert  an  attack  of  acute  arthritic  inflam- 
mation, but  to  prevent  any  permanent  changes  taking  place  in 
the  heart's  tissues. 
The  curative       To  corrcct  the  vitiated  condition  of  the  blood  is  a  most  essen- 
in  gout.         tial  curative  indication  in  gout ;  and  it  is  not  only  necessary  to 
discharge  from  the  blood  its  noxious  elements,  but  likewise  to 
improve  the  qualities  of  the  incretions. 
Thereme-  In  the  first  class  of  medicinal  substances  are  those  which 

dies  which  tti  c  iiti- 

improve  the    Separate  ana  discnarge  irom  the  blood  its  excrementitious  mat- 
excre  ions.     ^^^.^^  cither  by  their  action  on  the  digestive  canal,  on  the  pul- 
monary and  cutaneous  surface,  or  upon  the  kidneys. 
Mercury  and       Qf  the  mcdiciucs  that  act  upon  the  disrestive  canal,  the  most 

antimony.  •••  *^  ' 

powerful  are  mercury  and  antimony.  The  preparations  of  mer- 
cury and  antimony,  given  singly  or  combined,  have  a  great 
effect  in  evacuating  from  the  alimentary  canal  morbid  secretions, 
as  well  as  having  an  inlhience  on  the  biliary  organs. 

"  Antimony  and  calomel  are  both  remarkable  for  promoting 
mucous  discharges,  the  one  as  an  emetic,  and  the  other  as  a  pur- 
gative ;  and  there  is  a  great  analogy  between  their  respective 
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Operations.  What  antimony  is  to  the  stomach,  calomel  is  to  Chap.  xlv. 
the  intestines ;  and  the  resemblance  is  still  closer,  for  calomel 
is  capable  of  acting  on  the  stomach  and  of  exciting  vomiting, 
and  antimony  frequently  acts  as  a  purgative  ;  both,  too,  pro- 
duce ptyalism.  We,  therefore,  can  supply  by  the  one  that 
property  in  which  the  other  is  deficient,  and,  in  the  combina- 
tion of  both,  we  have  a  means  of  evacuating  the  whole  alimen- 
tary canal."  ^^'•^"^• 

One  grain  of  calomel,  with  a  third  of  a  grain  of  tartarized 
antimony,  or  with  a  couple  of  grains  of  the  antimonial,  or  of 
James's  Powder,  may  be  given  once  or  twice  a  day,  according 
to  the  severity  of  the  symptoms,  and  the  beneficial  effects  pro- 
duced. The  calomel  ought  to  be  carefully  exhibited,  taking  care 
that  the  organs  of  circulation  are  not  disturbed  by  its  influence 
on  the  blood. 

The  antimonial,  or  the  James's  Powder,  taken  singly,  has  a 
powerful  effect  in  tranquillizing  the  heart ;  five  grains  of  either 
of  them  may  be  taken  at  bedtime,  or  a  smaller  dose  may  be  re- 
peated two  or  three  times  a  day. 

In  some  conditions  of  the  stomach,  great  benefit  is  derived  of  vomiting. 
from  antimony  when  it  causes  vomiting ;  when  the  tongue  is 
much  discoloured  and  loaded,  and  that  there  is  a  disposition  to 
nausea,  vomiting  sometimes  produces  the  best  effects,  not  only  by 
evacuating  morbid  secretions  or  undigested  food  from  the  sto- 
mach, but  by  the  powerful  influence  which  the  act  of  vomiting 
has  in  restoring  the  balance  of  the  thoracic  circulation. 

Whilst  it  is  advisable  not  only  to  regulate  the  bowels,  but 
also  to  evacuate  any  morbid  secretions  which  they  may  contain, 
"  it  is  at  the  same  time  proper  that  the  medicines  employed 
should  be  such  as  may  keep  the  bowels  regular  without  much 
purging."  However,  it  is  surprising  to  find  that  in  some  in-  Cuiien. 
stances,  where  purgatives  had  been  previously  given  even  to  a 
great  extent,  the  alimentary  canal  still  remains  loaded  with  ex- 
crementitious  matters. 

The  influence  of  sweating  in  relieving  as  well  as  preventing  sudorifics. 
gout  is  remarkable.     That  some  unhealthy  ingredient  is  by  this 
excrementitious  process  discharged  from  the  blood  appears  pro- 
bable ;    a  cretaceous-looking   matter  being  contained   in    the 
cutaneous  exhalation  of  gouty  people. 
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Chap.  XLV.  Cases  Lave  already  been  mentioned  of  gouty  persons,  who 
never  failed  to  ward  off  a  paroxysm  of  gont  by  taking  such 
exercise  and  clothing  themselves  in  such  a  manner  as  would 
produce  a  copious  perspiration.  On  this  principle  may  be  ex- 
plained the  great  value  which  has  been  placed  on  exercise,  and 
"  the  remarkable  and  almost  incredible  relief  obtained  by  riding 
on  horseback  in  most  chronic  diseases.  For  this  kind  of  exer- 
cise strengthens  all  the  digestive  powers,  whilst  it  revives  the 
•  natural  heat  by  the  continual  motion  of  the  body,  and  enables 
the  secretory  vessels  to  perform  their  functions  of  purifying  the 
blood  in  a  proper  manner." — "Exercise,  unless  it  be  used  daily, 
will  do  no  service  ;  for  if  it  be  interrupted  at  times,  it  will  avail 

Sydenham,     little  in  changing  the  constitution." 

Of  equal  value  are  sudornfics  ;  those  medicines  which  have 
the  reputation  of  curing  gout,  such  as  colchicum,  seldom  produce 
their  good  effects  without  causing  a  more  or  less  copious  per- 
spiration. Hence  the  benefit  of  the  wa?^m  bath,  oi  fomentations, 
and  oi poultices  to  the  inflamed  parts. 

Diuretics,  Bcsidcs  thosc  remedial  means  which  discharge  by  the  alimen- 

tary canal  and  by  the  skin  excrementitious  matters  from  tlie 
blood,  the  kidneys  are  likewise  an  important  outlet,  more  especi- 
ally in  the  more  advanced  cases  of  gout,  where  a  sero-albuminous 
fluid  is  collected  in  the  serous  capsule  of  the  heart,  and  is 
infiltrated  throughout  the  cellular  tissue. 

Squills,  digitalis,  mercury,  and  the  alkalis  administered  singly 
or  combined  with  opium  are  most  useful  diuretics,  and  are  to  be 
exhibited  according  to  the  general  rules  that  have  been  already 
pointed  out. 

The  dropsy         When  fTOutv  inflammation  has  repeatedly  affected  the  heart, 

of  the  peri-        ,  .       ^  ,      .  ,.  ^       ^    .        ^  .         ,. 

cardiuin  and  thorc  IS  ottcn  ail  accumulatiou  01  serum,  both  in  the  pericardium 
and  also  in  the  colhilar  tissue,  which  may  be  remedied.  But  if 
re^uTeTby  a  ^^^  cffuscd  fluid  canuot  be  removed  by  diuretics  and  absorbents, 
"*'""■*'  '"■"'  it  is  then  advisable  to  discharge  it  by  an  artificial  opening  in  the 
skin.  If  it  be  collected  to  so  great  an  extent  as  to  create  not 
(mly  an  alarming  oppression  in  breathing,  but  to  distend  the  skin 
of  the  lower  limbs,  Nature  wisely  commences  a  process  of 
ulceration,  and  ultimately  a  slough  of  the  integument  sepa- 
rates, leaving  an  opening  through  which  the  fluid  infiltrated 
in  the  cellular  tissue  oozes,  and  sometimes  in  such  a  quantity 
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as    to   relieve    all    the    symptoms,    particularly    the    oppressed  chap.  xlv. 
breathing. 

This  process,  employed  by  the  economy  to  relieve  the  system  This  process 
of  a  morbid  collection  of  sero-albuminous  fluid,  maybe  advantage-  Sted.  ^  '™^ 
ously  imitated  by  making  punctures  in  the  distended  skin, 
through  which  the  fluid  may  escape.  This  simple  operation  has  ^^^jftJ"''""^' 
not  usually  been  resorted  to,  until  a  far  advanced  state  of  the 
disease,  for  the  wounds,  when  made  with  the  common  lancet, 
are  not  only  difficult  to  heal,  but  often  the  surrounding  skin 
sphacelates,  and  causes  an  incurable  ulcer.  Now  all  the  evil 
effects  of  a  wound  made  with  a  lancet  are  avoided,  by  making 
a  puncture  either  with  a  round  needle,  or  with  the  "  glover's 
needle,"  which  is  triangular.  Not  only  does  the  water  flow 
more  freely  from  the  puncture  than  from  the  small  incision 
of  a  lancet,  but  it  is  less  apt  to  close  ;  and  it  is  seldom  followed 
by  sphacelation  and  ulceration.  From  the  advantages  of  this 
mode  of  puncturing  the  integument  of  an  anasarcous  limb,  this 
palliative  remedy  should  be  unhesitatingly  adopted,  whenever 
the  integuments  are  so  over-distended  as  to  become  a  source  of 
considerable  uneasiness,  instead  of  postponing  it  from  a  notion 
that  by  further  delay  any  advantage  can  be  obtained. 

From  the  intimate  union  of  the  lungs  and  heart,  not  only  are  Expector- 
the  functions  of  the  lungs  disturbed  in  gouty  affections  of  the 
heart,  but  the  pulmonary  mucous  membrane  is  frequently  more 
or  less  inflamed.  It  is  under  such  circumstances  that  expec- 
torants, such  as  squills  and  ipecacuanha  may  be  advantageously 
administered. 

Another  class  of  medicines  which  are  to  be  emploved  in  the  Tbe  remedies 

^      \  ,  that  improve 

treatment   of  gout,    are    those  which   improve   the   incretions ;  the  iacre- 
whether   these   may  have   become   unhealthy  from    unhealthy 
matters  received  by   the  incrementitious  organs,   or  from  the 
imperfect  manner  in  which  tliese  organs  have  performed  their 
functions. 

"  Whatever  remedies  assist  nature,"  observes  the  great  Syden-  Sydenham, 
ham,  "  to  perform  her  functional  duty,  either  by  strengthening 
the  stomach  so  that  the  aliments  may  be  well  digested,  or  the 
blood  that  it  may  sufficiently  assimilate  the  chyle  received  into 
the  mass,  or  the  solids,  so  as  to  enable  them  the  better  to  change 
the  juices,  designed  for  their  nutrition  and  growth,  into  their 
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proper  substance  ;  and  whatever  preserves  the  secretory  vessels 
and  the  emunctories  in  such  a  state  that  the  excrement! tious 
parts  of  the  whole  system  may  be  carried  off  in  due  time  and 
order." 

Half  a  drachm  of  the  carbonate  and  two  drachms  of  the  sul- 
phate of  magnesia^  mixed  in  peppermint- water,  is  a  most  useful 
combination,  and  particularly  suitable  to  gouty  people,  relieving 
the  acidity  and  flatulency  of  such  frequent  and  distressing  symp- 
toms of  gouty  dyspepsia.  It  may  be  taken  in  the  morning  or 
at  bed-time,  and  continued  as  long  as  the  tone  of  the  stomach 
improves  by  its  use.  The  compound  tinctures  of  rhubarb  and 
of  aloes^  and  the  decoction  of  aloes,  are  also  well  adapted  to 
regulate  the  bowels,  and  improve  the  digestion  of  the  gouty. 

The  condition  of  the  stomach  is  often  much  relieved  by  the 
exhibition  of  magnesia^  potash^  and  ammonia^  combined  with 
bitters  and  purgatives.  Magnesia,  along  with  rhubarb  and 
ginger,  or  some  aromatic  bitter,  either  in  large  doses  occasionally, 
or  a  prolonged  course  of  small  doses  taken  once  or  twice  a  day, 
materially  improve  the  digestive  function,  and  ward  off  a 
paroxysm  of  gout. 

The  cinchona  has  long  been  in  repute  for  improving  the  tone 
of  a  gouty  stomach.  "  Of  all  simples  the  Peruvian  bark  is  the 
best,  for  a  few  grains  of  it  taken  morning  and  evening  strengthens 
and  enlivens  the  blood." 

The  compound  tincture  of  cinchona  diluted  with  lime-water, 
is  another  useful  formula  ;  the  mineral  acids  are  in  many  cases 
most  grateful,  and  may  be  taken  combined  with  cinchona. 

There  are  also  many  of  the  mineral  waters  that  have  great 
repute  in  improving  the  digestive  organs  of  gouty  persons,  and 
thus  enable  them  to  have  a  paroxysm  of  articular  gout.  "  I 
believe  it,"  says  the  learned  Cullen,  "  to  be  evident  to  everybody, 
that  the  phenomena  of  gout  have  a  constant  connexion  with  the 
state  of  the  stomach,  and  particularly  that  a  certain  strength  of 
tone  in  this  organ  is  necessary  to  produce  a  paroxysm  of  inflam- 
matory gouty 

Whatever  may  be  the  influence  of  a  hereditary  predisposition 
to  gout,  it  is  universally  acknowledged  that  the  severity  of  the 
disease  greatly  depends  on  diet  and  habits  of  life.  The  differ- 
ence in  its  frequency  amongst  a  peasantry  who  live  chiefly  on 
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vegetable  food,  and  the  working  class  of  a  commnnity,  who  con-  chap.xlv. 
same  a  large  proportion  of  animal  food,  is  very  remarkable.  In 
the  affluent  classes  of  society  the  same  observation  is  also  verified; 
for  though  there  are  individuals  amongst  them  who  suffer  severely 
from  gout,  notwithstanding  that  their  habits  of  living  are  abste- 
mious and  temperate,  yet  the  generality  of  persons  who  have 
been  severely  afflicted  with  this  malady  are  those  who  have 
indulged  in  the  luxuries  of  the  table. 

'*  What  is  a  consolation  to  me,"  observes  Sydenham,  "  and 
may  be  so  to  other  gouty  persons  of  small  fortunes  and  slender 
means,  is,  that  kings,  princes,  generals,  admirals,  philosophers, 
and  divines,  and  some  other  great  men,  have  thus  lived  and 
died.  It  may  in  a  more  special  manner  be  affirmed  of  this  dis- 
ease, that  it  destroys  more  rich  than  poor  persons,  and  more  wise 
men  than  fools  ;  which  seems  to  demonstrate  the  justice  and 
strict  impartiality  of  Providence,  who  abundantly  supplies  those 
that  want  some  of  the  conveniences  of  life  with  other  advan- 
tages, and  tempers  its  profusion  to  others  with  equal  mixture  of 
evils ;  so  that  it  appears  to  be  universally  decreed  that  no  man 
shall  enjoy  unmixed  happiness  or  misery,  but  experience  both  ; 
and  this  mixture  of  good  and  evil,  so  adapted  to  our  weakness 
and  perishable  condition,  is  perhaps  admirably  suited  to  the 

present  state."  Sydenham. 

In  the  treatment  of  gout,  the  diet,  therefore,  is  of  the  greatest 
importance,  that  being  preferable  which  contains  the  smallest 
proportions  of  highly  azotised  food. 

Chemical  science  affords  a  satisfactory  explanation  of  the  effect 
of  diet  in  the  formation  of  gout ;  for  when  carnivorous  animals 
are  fed  on  vegetable  food  alone,  no  uric  acid  is  found  in  the 
blood, — a  fact  proved  by  Magendie  :  he  fed  carnivorous  animals 
on  food  containing  little  or  no  azote,  and  their  urine  became 
deprived  both  of  uric  acid  and  phosphate  of  lime. 

Malt  liquors  have  been  hio:hly  recommended  as  a  beverage  to  Mait  liquors 

^  o      ./  o  recom- 

gouty  persons,  and  ^'  bitter  ale"  is  often  to  them  very  palatable  mended. 
and  refreshing. 

*'  Gouty  persons  may  drink  a  large  draught  of  small  beer,  as, 
being  generally  subject  to  stone  in  the  kidneys,  the  growth  thereof 
is  considerably  obstructed  by  drinking  at  this  time  such  a  liquor, 
as  it  cools  and  cleanses  the  kidneys."  Sydenham. 
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Wine  and  spirituous  liquors  are  to  be  avoided  in  acute 
arthritic  inflammation,  whatever  part  of  the  body  may  be  af- 
fected ;  but  in  the  more  chronic  stages,  especially  after  a  severe 
attack  of  inflammatory  gout,  the  system  becomes  so  often  debi- 
litated, and  the  digestive  functions  so  much  impaired,  that, 
besides  bitters,  bark,  and  carminatives,  wine  or  brandy  may  be 
advantao:eouslv  administered. 

The  effect  of  different  kinds  of  wine  in  gouty  persons  is  remark- 
able. A  gentleman,  who  was  long  subject  to  gout,  could  pro- 
duce an  attack  of  articular  gout  in  twenty-four  hours  by  drinking 
only  a  single  glass  of  champagne.  Such  an  effect  appears  con- 
tradictory to  the  singular  phenomenon  in  the  history  of  gout  to 
which  I  have  alluded,  that  an  attack  of  articular  gout  may  be 
brought  on  by  improving  the  patient's  health. 

Besides  endeavouring  to  discharge  from  the  blood  its  vitiated 
constituents,  and  likewise  to  improve  the  quality  of  the  incre- 
tions,  material  benefit  is  derived  from  changing  the  qualities  of 
the  blood. 

Thus,  when  there  are  no  febrile  symptoms,  hcematics  may  be 
administered  :  of  these  the  preparations  of  iron  have  been  long 
in  repute,  and,  combined  with  cinchona^  their  tonic  effects  are 
often  increased. 

*'  The  most  effectual  method  for  strengthening  the  stomach  in 
gout  is  iron,  which  may  be  employed  under  various  prepara- 
tions ;  but,  to  me,  the  best  appears  to  be  the  rust  in  fine  powder, 
which  may  be  given  in  large  doses." 

The  sarsaparilla  infused  in  lime-water^  and  also  the  taraxa- 
cum^ are  both  useful  in  improving  the  increraentitious  pro- 
cesses. 

How  a  medicinal  substance  such  as  colchicum  may  possess, 
besides  its  neurotic  effects,  some  element  which  forms  with  the 
blood  a  new  compound,  and  by  which  the  excrementitious  pro- 
cesses of  the  digestive  canal,  of  the  kidneys,  and  of  the  skin, 
are  altered,  is  a  problem  yet  bey(md  our  knowledge  of  the 
nature  of  the  processes  which  are  performed  in  the  vital  labora- 
tory. Even  a  successful  analysis  of  gouty  arterial  blood  might 
lead  us  into  error,  were  we  to  expect  that  by  adding  to  it  new 
elements  we  should  be  able  to  produce  new  combinations  in  the 
blood  by  which  its  hurtful  properties  would  be  destroyed. 
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The  pathologist  must  therefore  receive  chemical  analyses  with  chap  xlv. 
great  caution ;    for   whatever  combinations   or    decompositions 
may  be  made  in  the  chemical,  we  must  not  conclude  that  similar 
processes  will  take  place  with  the  same  ingredients  in  the  vital 
laboratory. 

Besides  the  means  which  are  applicable  to  the  cure  of  the  Biood-iettiug 
specific  disease,  those  remedies  are  to  be  employed  which  will  p%ed™ 
allay  the  febrile  symptoms  accompanying  the  attack  of  gout. 
When  the  constitutional  excitement  is  great,  and  the  local  in- 
flammation severe,  blood  should  be  abstracted  from  the  arm,  and 
an  antiphlogistic  treatment  rigidly  followed,  keeping  in  mind 
that  symptoms  will  remain, — symptoms  characteristic  of  the 
specific  disease,  which  cannot  be  relieved  by  depletion. 

Whenever  there  is  tenderness  to  the  touch,  uneasy  feelings  in 
the  precordial  region,  oppressed  breathing,  accompanied  with  a 
small  wiry  pulse,  and  a  strong  impulse  of  the  heart,  then  blood 
abstracted  by  a  few  leeches^  either  from  the  chest  or  from  the 
feet,  often  produces  a  decided  alleviation  of  the  symptoms.  The 
leeches  ought  to  be  repeated  according  to  the  effects  produced, 
and  the  severity  of  the  remaining  febrile  symptoms. 

As  gout  is  frequently  combined  with  plethora^  in  the  treat-  when  gout 
ment  of  such  cases,  not  only  the  means  of  remedying  the  vitiated  with  plethora, 
qualities  of  the  blood  are  to  be  adopted,  but  also  the  propriety 
of  diminishing  its  quantity.  The  depletive  system,  which  is  so 
beneficially  employed  in  all  other  specific  diseases,  when  these 
are  accompanied  by  plethora,  is  applicable  to  the  treatment  of 
gout,  and  especially  to  the  e-outy  affections  of  the  heart.     The  The  use  of 

p,,       Ti        .         .  .        11       1  '(^      ^'  blood-letting 

use  01  blood-letting  m  gout  must,  as  in  all  other  specmc  diseases,  in  gout. 
be  cautiously  adopted ;  for  whilst,  on  the  one  hand,  the  symp- 
toms of  plethora  are  alleviated  by  the  depletion,  if  carried  further 
it  is  followed  by  great  debility,  the  local  inflammation  assuming 
a  chronic  form,  which  it  is  difficult  to  subdue. 

The  connexion  of  the  hcemorrhoidal  flux  with  gout  attracted  Gout 
the  notice  of  the  early  writers  in  medicine  ;  and  the  relief  ob-  spontaneous 
tained  by  the  spontaneous  evacuation  of  blood  in  arthritic  affec-  ^^^o^^age. 
tions  pointed  out  the  propriety  of  artificial  blood-letting,  especi- 
ally the  application  of  leeches  to  the  hsemorrhoidal  vessels,  in 
the  treatment  of  certain  cases  of  gout.     The  repeated  and  large 
quantities  of  blood  lost  by  spontaneous  haemorrhages,  and  the 
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Chap.  XLV.  relief  obtained  by  them,  in  cases  where  there  were  symptoms  in- 
dicating  a  debilitated  state  of  the  system,  and  also  symptoms  of 
a  nervous  character,  show  how,  even  under  such  circumstances, 
a  local  depletion  may  be  advantageously  adopted. 

In  women  of  a  gouty  diathesis,  who  are  suffering  from  inflam- 
matory symptoms  of  the  heart,  connected  with  a  disordered  state 
of  the  uterine  system,  decided  benefit  is  derived  from  the  appli- 
cation of  a  few  leeches,  either  on  the  hsemorrhoidal  vessels  or 
upon  the  feet.  I  may  here  remark,  that  as  a  congested  state  of 
the  portal  system  is  indicated  by  a  disposition  to  haemorrhoids, 
the  beneficial  effects  which  follow  a  discharge  of  blood  from  the 
haemorrhoidal  vessels  are  readily  explained. 

"  From  the  last  considerations,  it  seems  probable,  that,  during 
the  time  of  paroxysms  of  gout,  some  measures  may  be  taken  to 
moderate  the  violence  of  the  inflammation  and  pain  ;  and,  par- 
ticularly, that  in  the  first  paroxysms,  and  in  the  young  and 
vigorous,  blood-letting  at  the  arm  may  be  practised  with  advan- 
tage ;  but  I  am  persuaded  that  this  practice  cannot  be  repeated 
often  with  safety.  I  believe,  however,  that  bleeding  by  leeches 
on  the  foot^  and  upon  the  inflamed  part,  may  be  practised  and 
repeated  with  greater  safety  ;  and  I  have  known  instances  of  its 
having  been  practised  with  safety  to  moderate  and  shorten 
paroxysms  ;  but  how  far  it  may  be  carried,  we  have  not  had 
experience  enough  to  determine." 

During  a  local  inflammatory  attack  of  gout,  the  pain  varies 
exceedingly,  according  to  the  part  affected,  and  is  much  less 
severe  when  it  is  seated  in  the  tissues  of  the  heart,  than  in  the 
synovial  capsules.  The  neurotics  usually  given  to  relieve  the 
pain  of  gout,  are  opium,  hyoscyamus,  belladonna,  colchicum,  and 
the  hydrocyanic  acid.  Of  these  there  is  no  one  more  to  be 
depended  upon  to  allay  pain  than  opium;  whilst  digitalis^ 
belladonna^  hyoscyamus^  and  the  hydrocyanic  acid,  are  useful  in 
allaying  the  irritable  action  of  the  heart. 

*'  Opiates  give  the  most  certain  relief  from  pain  ;  but,  when 
given  in  the  beginning  of  gouty  paroxysms,  they  occasion  these 
to  return  with  greater  violence.  When,  however,  the  paroxysms 
shall  have  abated  in  their  violence,  but  still  continue  to  return, 
so  as  to  occasion  painful  and  restless  nights,  opiates  may  be 
then   given  with   safety  and  advantage,  especially  to  persons 
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advanced  in  life,  and  who  have  been  often  affected  with  the  chaf.  xlv. 
disease."  CuUea" 

An  irritable  state  of  the  heart  that  often  remains,  after  all 
inflammatory  symptoms  have  subsided,  may  be  relieved  by  cam- 
phor^ ammonia^  galhanum^  the  ammoniated  tincture  of  valerian; 
small  doses  of  colchicum  are  also  essentially  useful. 

Neurotics  may  be  applied  to  the  cutaneous  surface,  as  well  as 
taken  internally.  In  the  more  mild  affections  of  the  heart,  and 
where  depletive  measures  have  been  employed,  an  embrocation 
or  plaster  of  belladonna  may  be  applied  on  the  nape  of  the 
neck. 

After  the  acute  inflammatory  symptoms  have  yielded,  the  col-  Useofcoi- 
chicum  has  most  beneficial  effects,  diminishing  the  increased 
action  of  the  heart,  producing  copious  perspiration,  urinary  secre- 
tion, and  alvine  evacuations.  The  good  effects  of  colchicum  I 
have  always  found  to  be  obtained  by  small  doses.  Five  drops  of 
the  colchicum  wine  may  be  taken  once  or  twice  a  day,  accord- 
ing to  the  severity  of  the  symptoms.  It  ought  always  to  be 
given  along  with  the  citrate  of  ammonia^  or  potash^  or  with  the 
sulphate  and  carhonate  of  magnesia^  by  which  combinations  the 
action  upon  the  skin,  kidneys,  and  alimentary  canal  are  rendered 
more  certain  ;  it  is  when  such  action  does  not  take  place  on  the 
excretive  organs  that  the  poisonous  effects  of  colchicum  are  pro- 
duced. In  this  respect  colchicum  resembles  mercury ;  for  if 
mercury  purges,  sweats,  or  increases  the  flow  of  urine,  it  is  dis- 
charged from  the  blood ;  whereas  if  none  of  those  effects  take 
place,  the  mercury  is  retained  in  the  blood,  and  becomes  a 
poison  to  the  whole  economy. 

In  administering  colchicum,  two  distinct  eff'ects  are  produced 
by  it ;  it  allays  pain,  by  its  action  on  the  sensory  nerves,  and  it 
forms  new  compounds  with  the  blood,  by  which  the  excremen- 
titious  processes  of  the  alimentary  canal,  the  kidneys,  and  the 
skin  are  altered,  and  the  noxious  ingredients  separated  from  the 
vital  fluid.  Each  of  these  effects  must  be  produced  by  different 
elements,  of  which  the  colchicum  is  composed  ;  for,  like  opium 
and  tobacco,  colchicum  contains  principles  which  possess  per- 
fectly different  qualities. 

One  of  these  principles  of  colchicum  acts  upon  the  nervous 
system,  and  the  other,  which,  like  some  of  the  same  class  of 
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Chap.  xlv.  medicinal  bodies,  contains  an  element  sui  genei^is,  which  is  poison- 
ous,  and  which,  if  not  discharged  from  the  system  by  the  excre- 
mentitious  processes,  vitiates  the  blood,  and  has  a  pernicious 
effect  on  certain  organs. 

The  specific        These  remarks  on  colchicum  apply  to  some  other  medicines 

remedies  for  ,  .  x  j.   ^ 

gout.  which  have  been  considered  to  have  a  specific  effect  in  curing 

gout.  Hellebore^  so  much  esteemed  by  the  ancients,  and  the 
celebrated  "Portland  Powder,"  the  "  Eau  Medicinale,"  and 
Wilson's  "  Gout  Tincture,"  whilst  they  alleviate  the  pain  of  gout 
and  subdue  the  inflammatory  symptoms,  are  all  frequently  fol- 
lowed by  the  same  pernicious  effects  on  the  system  as  colchicum. 
That  such  injurious  effects  of  these  medicines  are  produced  by 
their  influence  on  some  particular  organs,  we  may  conclude  from 
the  numerous  cases  which  are  recorded  where  they  are  said  to 
have  brought  on  apoplexy,  asthma,  and  dropsy. 

Speaking  of  the  baneful  effects  of  the  "  Portland  Powder  " — 
and  similar  effects  I  also  have  often  seen  caused  by  colchicum — 
Cullen  observes : — 

"  One  of  these  (remedies)  is  what  has  been  named  in  England 
the  *  Portland  Powder.'  This  is  not  a  new  medicine,  but 
is  mentioned  by  Galen,  and,  with  some  little  variation  in  its 
composition,  has  been  mentioned  by  the  writers  of  almost  every 
age  since  that  time.  It  appears  to  have  been  at  times  in  fashion, 
and  again  to  have  fallen  into  neglect ;  and  I  think  that  this  ne- 
glect has  been  owing  to  its  having  been  found  to  be  in  many 
instances  pernicious. 

"  In  every  instance  which  I  have  known  of  its  exhibition  for 
the  length  of  time  prescribed,  the  persons  who  have  taken  it 
were  indeed  afterwards  free  from  any  inflammatory  affection  of 
the  joints,  but  they  were  affected  with  many  symptoms  of  the 
atonic  gout ;  and  all,  soon  after  finishing  their  course  of  the 
medicine,  have  been  attacked  with  apoplexy,  asthma,  or  dropsy, 
which  proved  fatal. 

"  I  have  had  occasion  to  know,  or  to  be  exactly  informed,  of 
the  fate  of  nine  or  ten  persons  who  had  taken  this  medicine  (the 
Portland  Powder)  for  the  time  prescribed,  which  is  two  years. 
These  persons  had  been  liable  for  some  years  before  to  have  a  fit 
of  a  regular  or  very  painful  inflammatory  gout,  once  at  least, 
and  frequently  twice  in  the  course  of  a  year  ;  but  after  they  had 
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taken  the  medicine  for  some  time,  they  were  quite  free  from  any  chap.  xlv. 
fit  of  inflammatory  gout ;  and  particularly  when  they  had  com- 
pleted  the  course  prescribed  had  never  a  regular  fit,  or  any  in- 
flammation of  the  extremities  for  the  rest  of  their  life. 

"  In  no  instance,  however,  that  I  have  known,  was  the  health 
of  these  persons  tolerably  entire.  Some,  after  finishing  the 
course  of  the  medicine,  became  valetudinary  in  different  shapes, 
and  particularly  more  affected  with  dyspeptic^  and  what  are 
called  nervous  complaints,  and  lowness  of  spirits.  In  every  one 
of  them,  before  a  year  had  passed  after  finishing  the  course  of 
the  powders,  some  hydropic  symptoms  appeared,  which  gradually 
increased  in  the  form  of  ascites  or  hydrothorax,  especially  the 
latter  joined  with  anasarca  ;  in  less  than  two  or  at  most  three 
years  all  proved  fatal." '  S"'"''  ^"'• 

The  same  phenomena  are  illustrated  by  the  effects  of  some  similar 
medicines  in  other  diseases,  especially  by  the  effects  of  mercury,  other  medi- 
This  medicine,  as  I  have  before  observed,  if  absorbed  into  the  ""^^  ^<^*^^®^- 
blood,  not  only  contaminates  the  sanguiferous  system,  but  often 
causes  diseases  in  particular  organs ;  and  if  iodine  be  absorbed 
into  the  blood,  similar  effects  on  the  sanguiferous  system,  as  well 
as  on  some  particular  organs  are  produced. 

In  no  disease  is  the  use  of  derivatives  of  more  importance  Derivatives. 
than  in  the  treatment  of  gout,  for  in  those  cases,  where  a  vital 
organ,  such  as  the  heart,  is  affected  by  gouty  inflammation,  we 
may  \)Q  able  by  that  class  of  remedies  to  translate  the  gout 
from  the  heart  to  a  less  important  organ. 

This  .principle,  for  the  treatment  of  gout  in  the  heart,  is  ap- 
plicable to  those  cases  where  the  inflammatory  attack  has  com- 
menced in  the  heart,  as  well  as  to  those  cases  where  the  arthritic 
inflammation  has  left  the  extremities,  and  has  been  translated 
to  the  heart. 

When  the  circulation  is  disturbed  from  the  presence  of  ar- 
thritic inflammation  in  the  heart,  besides  the  local  treatment, 
leeches,  applied  to  the  feet^  have  a  powerful  influence  in  sub- 

1  Many  salutary  processes  also  occur  in  occasionally  relieve  acute  gouty  pains ;  but 

the  progreHs  of  disease  which  should  not  be  when  these  are  interfered  with,  metastasis, 

checked  by  the  improper  administration  of  or  a  translation  of  diseased  action  occm-s, 

medicines.   Thus,  violent  shiverings  and  tre-  and  the  inflammation,  instead  of  remaining 

mors  of  the  body,  unaccompanied  with  cold-  in  the  toe  or  instep,  may  attack  the  head  or 

ness,  and  not  followed  by  preternatural  heat,  the  stomach. 
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Chap.  XLV.  duiDg  the  inordinate  action  of  the  heart,  not  only  by  the  blood 
which  they  remove,  but  by  the  local  irritation  which  they  fre- 
quently create  on  the  skin,  and  by  which  the  gout  is,  in  some 
cases,  translated  from  the  chest  to  the  feet. 

^*^®-  A  lady,  advanced  in  years,  who  had^  repeatedly  suffered  from 

gout  in  the  feet,  was  attacked  with  an  embarrassment  in  breath- 
ing, and  a  great  impulse  and  disturbance  in  the  action  of  the 
heart,  which  symptoms  I  attributed  to  an  attack  of  arthritic 
inflammation.  The  application  of  four  leeches  to  one  of  her  feet 
caused,  on  the  following  day,  a  good  deal  of  cutaneous  irritation ; 
and  in  three  days  it  was,  much  to  her  surprise,  succeeded  by  a 
regular  fit  of  gout  in  the  great  toe  ;  after  which  the  difficulty  in 
respiration,  and  the  disturbance  of  the  heart,  were  completely 
relieved. 

Case.  An  officer  whose  general  health  was  considerably  impaired 

from  long  services  in  India,  and  who  had  often  suffered  from 
articular  gout,  complained  of  a  difficulty  in  breathing,  tenderness 
in  the  region  of  the  heart,  and  palpitaticms,  with  a  frequent  and 
irregular  pulse.  Three  leeches  were  applied  to  one  foot,  a  dose 
of  James's  powder,  combined  with  calomel,  was  given  at  bed- 
time ;  on  the  following  day  he  wrote — "  The  leeches  took  away 
a  great  deal  of  blood,  and  as  you  predicted,  the  gout  is  now  in 
my  foot,  which  is  much  swelled." 

To  effect  a  similar  purpose  the  pediluvium^  with  mustard  or 
vinegar, /rec^xon,  sinapisms  to  the  feet,  blisters  on  the  calf  of  the 
legs,  or  dry  cupping  on  the  soles  of  the  feet,  as  recommended  by 
Hoffman,  may  be  employed ;  and  even  though  the  gout  should 
not  be  translated  to  the  extremities,  these  means  will  assist  in 
subduing  the  local  affection  of  the  heart. 

c»eo.  A  gentleman,  in  the  sixty-fifth  year  of  his  age,  complained  of 

a  pain  in  the  region  of  the  heart,  dyspnoea,  anxiety  of  counte- 
nance, loaded  and  slate-coloured  tongue  ;  the  pulse  was  quick, 
very  small,  fluttering,  easily  compressed,  and  irregular.  He  had 
frequently  had  attacks  of  gout^  and  had  been  ailing  for  some 
days.  Six  leeches  were  applied  to  one  foot,  and  a  grain  of 
calomel,  with  five  of  James's  powder,  given  every  four  hours. 
Next  day  he  was  much  relieved  from  the  pain  in  the  heart's 
region.  Leeches  were  repeated  on  the  other  foot.  On  the  fol- 
lowing day  the  pain   was  nearly  gone.     The  James's  powder 
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and  saline  medicines  were  continued,  and  also  the  pediluvium  Chap.  xlv. 
with  mustard  and  vinegar.  On  the  third  day,  the  pulse  was 
quite  suhdued,  hut  frequent  and  intermitting ;  the  tongue  had 
the  same  slate -coloured  fur.  Five  grains  of  calomel  were  now 
given  ;  after  which  he  had  a  good  night,  and  a  belladonna 
plaster  was  applied  to  the  chest.  On  the  following  day,  the 
peculiar  fur  on  the  tongue  had  disappeared ;  the  calomel  acted 
once  on  the  bowels  ;  the  pulse  was  diminished  in  frequency,  and 
regular  ;  on  the  sixth  day,  he  returned  home  convalescent.  After 
repeated  similar  attacks,  he  died  three  years  afterwards,  and  I 
received  the  following  account  of  the  morbid  appearances  : — 

"  The  pericardium  contained  much  water,  the  right  auricle 
and  ventricle  very  much  enlarged  and  filled  with  blood.  The 
left  ventricle  was  so  relaxed  that  it  was  flattened,  and  the  apex 
of  the  right  ventricle  extended  beyond  it.  The  mitral  valves 
were  in  some  parts  greatly  thickened,  and  so  were  the  tricuspid. 
The  walls  of  the  left  ventricle  were  flaccid  and  pale." 

In  treating  of  the  inflammatory  diseases  of  the  heart,  I  have  Conclusion. 
dwelt  at  considerable  length  on  the  gouty  inflammation  of  that 
organ  ;  and  have  been  prompted  to  do  so,  not  only  because  gouty 
affections  of  the  heart  are  very  frequent,  and  that  gouty  inflam- 
mation lays  the  foundation  of  many  of  the  organic  changes  of 
this  organ ;    but  also,  because   this   malady — a  malady  from 
which  so  many  symptoms  originate — has  been  overlooked  by 
those  authors  who  have  treated  of  the  diseases  of  the  heart ;  and 
who  have  attempted  to  reveal  the  diseases  of  this  important 
organ  by  "  ausculation,"  totally  disregarding  the  physiological 
symptoms.     Had  these  symptoms  created  the  same  spirit  of  in- 
quiry as  the  sounds  of  the  heart,  it  is  difficult  to  conceive  how  so 
very  frequent  a  disease  as  the  gouty  affection  of  that  organ 
should  not  have  been  fully  and  satisfactorily  described.     Hence 
it  happens,  that  from  the  nature  of  one  of  the  heart's  most  im- 
portant maladies  not  having  been  recognised,  the  proper  means 
to  be  employed  for  its  treatment  could  not  have  been  pointed 
out. 

Recapitulation. 

That  the  reader  may  be  enabled  the  more  clearly  to  compre- 
hend the  account  which  I  have  given  of  the  gouty  affection  of 
the  heart,  the  chief  points  may  be  briefly  recapitulated. 
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Chap.  xlv.      Ist,  That,  in  all  cases  of  gout,  the  action  of  the  heart  is  dis- 
turbed  from  the  earliest  appearance  of  the  symptoms. 

2dlj/,  That  the  morbid  changes  in  the  valvular  apparatus  of 
the  heart  are  more  frequently  the  products  of  arthritic  than  of 
any  other  inflammatory  affection. 

Sdlt/,  That  the  phenomena  of  gout  are,  in  all  respects,  analo- 
gous to  those  phenomena  which  are  developed  in  other  specific 
diseases. 

4tthli/,  That  gout,  whatever  organ  may  be  aifected  by  it, 
ought  to  be  regarded  as  one  specific  disease  ;  and  that  the  differ- 
ent species  into  which  it  has  been  divided  are  only  modifications 
of  one  and  the  same  malady. 

5thl7/,  That  gout  attacks  only  particular  tissues — the  serous, 
the  mucous,  and  the  synovial  membranes,  and  the  skin. 

SthlT/,  That  when  gout  affects  the  heart,  the  inflammation  is 
seated,  either  in  the  pericardium,  or  in  the  endocardium. 

IthlT/,  That  gout  may  be  translated  either  from  the  heart  to 
the  extremities,  or  from  the  extremities  to  the  heart. 
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CHAPTER  XLVI. 

THE  RHEUMATIC  INFLAMMATION  OF  THE  HEART. 

General  observations  on  rheumatism  of  the  heart ;  the  original  observations 
of  Wells.  Pitcairn,  and  Baillie  on  this  disease;  the  tissues  of  the  heart 
lohich  are  affected  hy  it ;  the  changes  which  take  place  in  them ;  in  what 
respects  these  changes  differ  from  those  produced  by  arthritic  inflammation; 
the  changes  of  the  blood  in  rheumatism ;  the  large  proportion  of  fibrine 
in  rheumatic  blood;  differences  in  the  constituents  of  rheumatic  and  gouty 
blood ;  this  accounted  for ;  the  causes  of  rheumatic  inflammation  of  the 
heart;  the  heart  and  joints  simultaneously  affected;  those  who  are  most 
frequently  affected  with  rheumatism ;  rheumatism  combined  with  plethora 
and  gout ;  the  physiological  symptoms  of  rheumatic  inflammation  of  the 
heart ;  condition  of  the  digestive  organs ;  changes  in  the  urine ;  changes 
in  the  pulmonary^  and  in  the  cerebrospinal  systems  ;  changes  in  the  im- 
pulse and  sounds  of  the  heart,  and  in  the  cardiac  and  arterial  pulse ; 
changes  in  the  sensibility  and  resonance  of  the  chest ;  symptoms  of  acute 
inflammation  of  the  pericardium  and  endocardium ;  these  membranes  may 
he  inflamed  separately  or  simultaneously;  diagnostic  characters  of  rheu- 
matic inflammation  of  the  heart;  exanthem.atous  inflammations  of  the 
heart ;  treatment  of  rheumatism  of  the  heai^t. 

Until  tlie  observations  published  by  Wells,  Pitcairn,  and 
Baillie,^  a  rheumatic  affection  of  the  heart  had  not  been  de- 
scribed by  any  pathologist  ;  though  some  subsequent  writers  on 
this  subject  have  been  so  uncourteous  to  those  authors  as  not  to 
notice  their  writings,  thus  denying  them  the  merit  of  originality. 
I  may,  however,  remark,  that  in  the  voluminous  and  prolix 
works  on  this  subject  which  have  since  appeared,  little  addi- 
tional matter  will  be  found  either  interesting  to  the  pathologist 
or  useful  to  the  practitioner.     The  phenomena  of  rheumatic  and 

"^  On  Rheumatism  of  the  Heart,  hy'VfWWs.va.        and  Chirurgical  Knotvledge.    Vol.  iii.    Lon- 
Charles  Wells,  M.D.,  in  the  Transaciimts  of       don,  1812. 
a  Society  for  the  Improvement  of  Medical 
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Tissues  of 
the  heart 
affected  by 
rheumatism. 


Chap.  xlyi.  idiopathic  inflammation  have  been  always  confounded,  whilst 
gouty  inflammation  entirely  escaped  observation.  Had  their 
inquiries  been  more  directed  to  the  physiological  symptoms,  and 
to  the  history  of  these  inflammatory  affections,  than  to  the  mere 
physical  signs,  the  differences  in  the  character  of  the  arthritic 
and  rheumatic  inflammation  of  the  heart  could  scarcely  have 
failed  to  have  been  discriminated. 

Indifferent         In  the  wholc  catco'ory  of  diseases  none  differ  more  than  the 

species  of  .  .  .         , 

rheumatism,  three  spccics  wbich  nosologists  have  arranged  under  the  genus 
rheumatism — the  articular,  the  muscular,  and  the  neuralgic. 
The  phenomena  of  each  of  these  species — the  tissues  which  are 
affected  by  them — the  causes  that  produce  them — the  condition 
of  the  sanguiferous  system  accompanying  them,  and  the  treat- 
ment which  each  species  requires,  are  all  perfectly  dissimilar. 

In  the  heart,  rheumatic  inflammation  is  always  seated  in  its 
serous  membranes ;  in  the  same  manner  as  in  articular  rheu- 
matism, the  inflammation  affects  the  capsule  of  the  joints. 

That  rheumatism  does  not  affect  the  muscular  tissue  of  the 
heart,  we  may,  I  think,  venture  to  infer  from  the  circumstance, 
that  such  an  attack  would  prove  instantly  fatal.  It  is  w^ell 
known,  that  when  a  muscle  is  attacked  with  rheumatism,  such 
as  we  so  often  observe  in  the  muscles  of  the  neck  and  loins,  any 
muscular  action  suddenly  becomes  so  acutely  painful  as  to  render 
its  contractions  quite  insupportable.  It  therefore  seems  to  me 
highly  probable  that  acute  rheumatism  never  affects  the  muscles 
of  the  heart,  nor  any  of  the  organs  of  organic  life.  Neither 
have  we  any  satisfactory  evidence  that  the  cardiac  nerves  are 
ever  affected  with  rheumatism,  for,  did  that  happen,  life  would 
certainly  be  immediately  extinguished.  The  nervous  and  the 
muscular  systems  of  the  heart,  unlike  those  of  other  portions  of 
these  systems,  would,  therefore,  seem  to  be  exempt  from  a  disease, 
an  attack  of  which  would,  instantly,  prove  fatal,  though  so  very 
frequent  in  the  organs  of  organic  life. 

Whilst  arthritic  inflammation  usually  attacks  the  endocardium, 
the   pericardium   is   most  frequently  the   seat  of  rheumatism  ; 
though  both  these  membranes  are,  in  many  instances,  simulta- 
neously inflamed. 
Their  raofbid      The  morbid  changes,  which  are  the  effects  of  rheumatic  inflam- 
changes.        mation  cithcr  of  the  pericardium  or  endocardium,  are,  in  most 


Of  rheu 
matism, 
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respects,  like  those  of  arthritic  inflammation.     There  is  effused  chap.  xlvi. 
on  both  those  serous  surfaces,  coagulable  lymph,  and  a  sero-  Lymph 
albuminous  fluid  is  collected  in  the  cavity  of  the  pericardium.  ^ 
The  lymph  varies  in  quantity  and  in  consistence,  forming  on 
an  adventitious  membrane,  which  produces  adhesions  between 
opposite  parts  of  the  surface  of  the  pericardium,  and  on  the  endo- 
cardium, producing  those  various  changes  in  the  thickness  and 
form  of  the  interior  surface  of  the  heart,  and  of  the  valvular 
apparatus.^ 

The  eye  affords  a  favourable  opportunity  of  observing  the 
characters  and  morbid  changes  of  rheumatic,  as  it  does  of 
arthritic  opthalmia ;  and  were  the  opportunity  afforded  to  ex- 
amine other  organs,  the  same  morbid  phenomena  would  no  doubt 
be  recognised. 

Although  these  changes  in  rheumatic  inflammation  appear  very 
similar  to  those  in  the  arthritic  inflammation,  yet,  in  one  respect, 
they  differ  essentially  ;  none  of  the  cretaceous  matter,  the  urate 
of  soda^  which  I  have  shown  to  be  pathognomonic  of  gout,  being 
ever  deposited  in  the  tissues  which  have  been  affected  with 
simple  rheumatic  inflammation. 

The  condition  of  the  sanguiferous  system  in  rheumatism  points  Changes  ia 
out  the  important  share  which  the  Uood  has  in  the  production 
of  some  of  the  phenomena  of  that  disease.  At  the  same  time, 
it  must  be  admitted  that  chemical  analysis  has  only  made  known 
to  us  the  changes  of  rheumatic  venous  blood  taken  from  the  arm, 
no  analysis  having  been  made  of  arterial  blood. 

Eheumatic  venous  blood  is  essentially  different  from  gouty  characters  of 
blood ;  for  although  we  have  in  gout  and  plethora  combined  an  blood, 
excess  of  fibrine^   yet  the  urate  of  soda,  an  element  in  gouty 
blood,  has  not  been  found  in  rheumatic  blood. 

The  blood  in  acute  rheumatism  possesses  the  same  morbid 
characters  as  the  blood  in  all  inflammatory  affections,  but  the 
quantity  oijibrine  is  generally  greater  in  the  rheumatic  than  in 
the  blood  in  other  febrile  diseases. 

This  remarkable  difference  in  gouty  and  rheumatic  blood  Differenoo  in 
accords  with  the  difference  in  the  causes  which  produce  these  gouty  wood, 
diseases  ;    the  blood  of   gouty  persons  is  vitiated  by  a  long- 

I  Kirk  has  shown  that  these  portions  of  lymph  are  sometimes  detached  from  the  endo- 
cardium, and  conveyed  by  the  current  of  the  blood  to  a  vessel  in  the  brain,  causing  paralysis. 
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Chap.  xLvi.  continued  derangement  of  the  excrementitious  and  incremen- 
titious  processes,  and  contains  entirely  neiv  elements ;  the  rheu- 
matic blood  is  changed  suddenly  from  some  atmospheric  influence, 
and  has  only  the  proportions  of  the  natural  constituents  of  the 
blood  changed. 

From  whence      The  question  lias  been  long  agitated — From  whence  is  this 

is  clGriv6(i  the 

fibrine.  additional    quantity    of  fibrine    in    rheumatic    blood    derived? 

whether  it  ought  to  be  considered  as  a  morbid  product,  or  an 
increase  of  that  same  element  which  constitutes  strength  ?  As 
the  fibrine  has  been  considered  to  be  that  constituent  of  the 
blood  which  constitutes  strength,  it  appears  contradictory  that 
an  increase  of  its  proportions  should  become  one  of  those  re- 
markable changes  of  the  blood  in  inflammatory  diseases. 

There  are  two  phenomena  connected  with  inflammatory  dis- 
eases which  are  remarkable  in  rheumatism.  Not  only  is  the 
proportion  of  fibrine  in  the  blood  increased,  but  the  inflamed 
part  separates  fibrine  from  the  blood,  forming  a  morbid  product. 
The  circumstance  of  increasing  the  fibrine  during  the  process  of 
inflammation,  shows  that  it  must  be  eliminated  in  some  other 
manner,  or  from  some  other  materials  than  those  from  which  it 
is  furnished  to  a  person  who  is  in  health.  The  emaciation,  or 
loss  of  flesh,  which  takes  place  to  so  great  a  degree  in  persons 
suffering  from  any  of  the  phlegmasiw^  may  explain  the  great  in- 
crease in  the  proportion  of  fibrine  which  the  blood  contains  in 
those  diseases.  The  muscle,  the  chief  element  in  the  com- 
position of  which  is  fibrine,  and  which  is  so  rapidly  absorbed 
during  inflammation,  must  go  somewhere,  and  why  not  to  the 
blood  ? 

In  all  febrile,  as  well  as  inflammatory  diseases,  we  may  ob- 
serve that  excrementitious  processes  are  performed  by  the  different 
organs  ;  by  the  alimentary  canal ;  by  the  kidneys  ;  and  by  the 
pulmonary  and  cutaneous  surfaces  :  when  these  excrementitious 
processes  are  not  duly  performed,  the  vitiated  elements  in  the 
blood  are  then  deposited  in  different  cavities,  or  in  the  parem- 
cliyma  of  different  organs.  Tlic  mucous  membranes  secrete  a 
muco-puriform  fluid,  tlie  cellular  membrane  secretes  pus^  and 
tlie  serous  and  synovial  membranes  necrcte  Jihrine. 
Causes  of  Rhcumatic  inflammation  of  tlie  heart  can  usually  be  traced  to 

of  the  heart    an  cxposiirc  to  cold  and  moisture,  such  as  sitting  in  wet  clothes ; 
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sleeping  in  a  cold  and  damp  bed  ;  getting  wet  feet ;  taking  a  Chap.  xlvi. 
cold  drink  when  overheated. 

In  one  case  the  attack  came  on  three  days  after  being  heated  cases  re- 
in a  theatre,  and  whilst  in  that  state  drinking  a  considerable  weiis.    "  ' 
quantity  of  "  porter." 

In  another  case,  the  attack  came  on  by  falling  into  a  pond  of 
water  when  suffering  from  articular  rheumatism. 

In  a  third  case,  a  woman,  while  suffering  from  an  attack  of 
articular  rheumatism,  caused  by  standing  some  time  in  a  cold 
cellar,  wetted  her  feet :  two  days  after  the  pains  in  the  joints 
abated,  and  she  was  attacked  with  palpitation. 

In  several  instances  I  have  known  it  caused  by  sleeping  in  a 
damp  bed. 

When  rheumatism  affects  the  heart  it  is  sooner  or  later  fol-  Heart  and 
lowed  by  pain  in  some  of  the  joints  of  the  extremities ;  or  the  S'simuitT- 
serous  membranes  of  the  heart,  and  the  synovial  membranes  of  ^^°^^^y  • 
the  joints,  are  simultaneously  inflamed.      That  in  all  cases  of 
articular  rheumatism   the  heart  is  affected,  we  may  conclude 
from  the  derangement  in  its  functions  at  the  very  commence- 
ment of  the  febrile  symptoms. 

In  some  instances,  rheumatism,  like  gout,  is  translated  to  the  or  it  may  he 
heart  from  the  extremities,  or  from  the  heart  to  the  extremities ; 
the  phenomena,  observable  in  rheumatism  of  the  heart,  being 
analogous  to  those  of  gout. 

Whilst  gout  rarely  affects  young  people,  rheumatism,  on  the  in  whom 
contrary,  is  met  with  in  persons  of  all  ages  and  of  both  sexes.      ™u?nt.'^^ 

The  comparative  frequency  of  rheumatic  and  arthritic  affec- 
tions of  the  heart  in  different  classes  of  society  is  a  striking 
feature  in  the  history  of  these  diseases ;  for  whilst  gout  is  usually 
met  with  amongst  those  who  consume  a  large  proportion  of 
animal  food,  and  lead  a  life  of  sensual  gratification,  rheumatism 
is  most  frequent  in  those  who  live  chiefly  on  milk  and  vegetables, 
and  who  are  exposed  to  much  bodily  fatigue,  and  many  atmo- 
spheric changes. 

This  comparative  difference  in  the  frequency  of  rheumatic 
and  gouty  affections  in  the  two  classes  of  society,  affords  a  strik- 
ing proof  of  the  danger  of  drawing  general  conclusions,  or  of 
attempting  to  give  rules  for  the  treatment  of  diseases  from 
observations  made  only  on  particular  classes.     Surely  the  same 
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Chap.  xlvi.  ailment  in  a  soldier  or  sailor,  and  in  a  person  of  delicate  con- 
stitution and  luxurious  habits,  must  have,  in  many  respects,  a 
very  different  character. 

The  same  remark  forcibly  applies  to  rheumatic  inflammation 
of  the  heart,  the  cases  of  rheumatic  pericarditis  referred  to  by 
different  writers  have  almost  all  of  them  been  selected  from 
public  hospitals  ;  whilst  this  disease,  especially  in  its  more 
severe  forms,  is  comparatively  of  rare  occurrence  in  the  opulent 
classes  of  the  community. 

Rheumatism  The  Complications  of  rheumatism  with  other  diseases  merit 
consideration.  The  heart,  when  attacked  with  rheumatism,  soon 
participates  in  any  constitutional  peculiarity  or  derangement  of 
the  general  health  which  may  have  existed  previously. 

uiora^and  ^^  *^®  patient  be  plethoric,  the  attack  assumes  a  form  which 

with  goat.      is  accompanied  by  general  plethora. 

If  the  person  be  of  a  gouty  diathesis,  the  rheumatic  attack  is 
modified  by  that  diathesis  :  such  combinations  must  have  led 
nosologists  to  divide  rheumatism  into  certain  species. 


Symptoms  and  Diagnosis, 

The  physio-  It  is  by  the  physiological  symptoms  alone,  the  same  as  in  gout, 
ptoms.  ''^'"  that  we  are  enabled  to  distinguish  rheumatic  affections  of  the  heart. 
It  appears  incredible,  that  so  many  inquirers  into  the  diseases  of 
the  heart  should  have  remained  quite  satisfied  with  a  detailed 
account  of  its  morbid  changes,  and  not  have  investigated  the 
condition  of  the  general  system  by  which  the  changes  were  pro- 
duced. Such  an  inquiry  would  not  only  have  pointed  out  their 
true  nature,  but  would  have  afforded  a  legitimate  channel  to  the 
discovery  of  some  appropriate  remedies. 

Thus  far  we  have  contemplated  rheumatic  inflammation  of 
the  heart  in  its  acute  form ;  but  rheumatism,  like  gout,  is  met 
with  in  every  possible  degree  of  intensity  and  duration.  In 
those  who  have  suffered  from  rheumatism  of  the  heart,  a  chronic 
state  may  continue  long  after  the  febrile  condition  has  abated. 
Like  other  inflammatory  diseases,  we  may  therefore  anticipate 
that  in  rheumatism  there  will  necessarily  take  place  all  the 
different  degrees  of  vascular  turgescence,  from  that  state  of  the 


THE  RHEUMATIC  INFLAMMATION  OF  THE  HEART.  589 

capillary  system,  wbere  tlie   increased   redness  appears  to  be  Chap.xlvi. 
chiefly  caused  by  arterial  blood,  to  those  cases  where  the  turgid 
vessels  are  chiefly  distended  by  venous  blood. 

In  narrating  the  syniptoms  of  rheumatic  inflammation  of  the 
heart,  I  am  necessarily  compelled  to  mention  some  which  may 
appertain  to  pericarditis^  and  others  to  endocarditis ;  but,  as  in 
the  majority  of  cases,  both  these  serous  tissues  are  affected,  it 
would  be  difficult  to  separate  the  two  classes  of  symptoms. 

Whatever   derangement   may   be  detected  in   the   digestive  Condition  cf 
organs,  it  is  probable,  from  the  nature  of  the  causes  of  rheuma-  organs! " 
tism,  that  derangement  may  not  have  existed  previous  to  the 
rheumatic  attack  ;  whereas  in  gout  a  derangement  of  the  ali- 
mentary canal  always  precedes  the  arthritic  inflammation. 

In  rheumatism  the  tonque  is  increased  in  bulk,  [has  a  milk-  Appearanca 
white  colour,  and  the  central  portion  is  generally  covered  with  a  tongue. 
brown  fur. 

In  acute  rheumatic  inflammation  the  urine  is  scanty,  and  its  The  changes 
qualities  are  considerably  changed.  Its  colour  becomes  of  a  ^"  ^  °' 
deep  red,  and  it  deposits  a  copious  sediment  of  urea. 

The  cutaneous  surface  is  remarkable  for  the  abundant  mois-  in  the  skin, 
ture  with  which  it  is  almost  constajitly  covered  ;  and  its  peculiar 
acrid  and  offensive  odour  is  derived  from  the  lactic  acid  which 
it  contains. 

The  condition  of  the  pulmonary  apparatus  is  greatly  in-  and  in  the 
fluenced  in  this,  as  it  must  necessarily  be  in  all  the  inflammatory  "  ' 
affections  of  the  heart ;  and  the  changes  in  respiration,  caused  by 
changes  in  the  pulmonary  circulation,  differ  strikingly  from  those 
which  are  caused  by  diseased  lungs.  The  breathing  becomes 
more  rapid,  and  the  inspirations  and  expirations  are  proportion- 
ably  shortened,  when  a  portion  of  lung  is  unfit  to  oxygenate 
the  blood.  In  the  inflammatory  diseases  of  the  heart,  the  pul- 
monary circulation  deranges  the  regularity  of  the  inspirations 
and  expirations,  and  the  instinctive  acts  of  sobbing  and  sighing 
are  resorted  to  by  the  vis  medicatrix  to  restore  and  preserve  the 
balance  of  the  circulation. 

The  pulmonary  exhalation^  like  that  of  the  skin,  is  often  much 
tainted,  and  has  a  similar  acid  smell. 

In  rheumatism  of  the  heart  there  is  always  a  great  disturb- 
ance of  the  cerehro- spinal  system  ;  the  derangement  in  the  cir- 
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culation  of  this  system  is  marked  by  want  of  sleep,  a  distressing 
restlessness,  and  changing  of  posture.  There  is  also  an  appal- 
ling expression  in  the  countenance  characteristic  of  the  greatest 
anxiety,  and  even  of  terror,  which  leaves  an  impression  upon 
an  observer  that  he  never  can  forget.  This  fades  propria^  so 
remarkable  in  some  diseases  of  the  heart,  is  quite  unlike  the 
expression  of  those  suffering  from  diseased  lungs. 

As  rheumatic  inflammation  of  the  heart  varies  in  every  possible 
degree,  its  symptoms  are  also  variable  in  their  intensity. 

In  acute  articular  rheumatism,  the  action  of  the  heart  is  much 
changed.  The  frequency  of  the  beatings  of  the  heart  is  greatly 
increased,  and  the  arterial  pulse  becomes  not  only  extremely 
rapid  but  vibratory.  The  impulse  is  increased,  and  the  beatings 
are  generally  to  be  perceived  by  placing  the  hand  upon  the 
chest,  and  even  so  intense  as  to  be  felt  by  the  patient. 

The  peculiar  vibratory  feeling  in  the  arterial  pulse,  which  has 
been  long  noted  as  characteristic  of  rheumatism,  indicates  a 
condition  of  the  heart  different  from  the  change  in  its  action 
which  accompanies  inflammatory  diseases  of  other  organs. 

By  percussion  the  precordial  region  is  found  more  or  less  dull ; 
and  the  chest  is  sometimes  more  prominent ;  from  the  displace- 
ment of  the  lungs  there  is  also  an  absence  of  the  respiratory 
murmur  over  this  space. 

If  the  inflammation  be  seated  in  the  pericardium^  there  is 
tenderness,  and  more  or  less  pain,  referred  chiefly  to  the  region 
of  the  heart ;  these  are  increased  by  pressure,  by  a  full  inspira- 
tion, or  by  coughing,  symptoms  resembling  those  of  an  inflamed 
portion  of  pleura. 

An  inflamed  state  of  the  pericardium  can  have  no  morq  influ- 
ence in  changing  the  currents  of  the  blood  than  any  other  cause 
which  alters  the  functions  of  the  heart ;  but  no  portion  of  the  en- 
docardium can  be  inflamed,  without  producing  some  changes 
in  the  currents  of  the  blood  ;  and  there  will  be  changes  in  the 
currents  and  consequently  in  the  sounds^  according  as  the  in- 
flammation is  seated  in  that  portion  of  the  endocardium  which 
covers  the  right  or  left  heart,  or  in  the  auricle  or  ventricle  of 
eitlier  heart. 

The  intensity  of  the  sounds  is  increased  during  the  first  period 
of  the  inflammation  of  the  pericardium,  but  they  become  dull. 
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according  to  the  quantity  and  to  the  density  of  the  effusion  into  chap.xlvi. 
its  cavity.  As  in  many  other  of  the  heart's  diseases,  the  "  bel- 
lows-sound "  has  also  been  remarked  in  pericarditis ;  but  this 
sound  cannot  be  considered  as  an  unequivocal  sign,  either  of 
pericarditis  or  endocarditis,  for  it  is  present  in  many  other  dis- 
eases of  the  heart,  both  functional  and  organic. 

A  sound  of  friction,  such  as  that  of  a  file,  or  of  dry  leather,  rericardiai 

•^  '  •)  J  1  friction. 

has  been  described  by  auscultators,  and  supposed  to  be  caused  by 
the  mechanical  rubbing  of  the  opposite  surfaces  of  the  diseased 
pericardium  ;  this  opinion  has  been  retailed  from  one  author  to 
another,  as  a  satisfactory  explanation  of  this  peculiar  sound. 

Admitting-  the  possibility,  that  sounds  of  friction  exist  when  Explained 

,  ,  ,  ,  erroneoui^ly. 

the  surfaces  of  the  pericardium  are  covered  with  a  lamina  of 
coagulated  lymph,  and  its  cavity  is  more  or  less  filled  with  a 
sero-albuminous  fluid,  is  it  legitimate  to  suppose  that  any  fric- 
tion of  the  surfaces  of  this  capsule  caused  by  the  motion  of  the 
heart  could  produce  an  audible  sound  ?  The  fallacy  of  such  a 
hypothesis  is  proved  by  the  effect  that  is  known  to  be  produced 
by  rubbing  two  rough  files,  or  of  clipping  a  piece  of  glass  while 
under  water.  The  vibration  is,  in  these  experiments,  so  greatly 
checked,  that  the  sounds  are  nearly  destroyed,  or  at  least  ren- 
dered imperceptible.  How,  therefore,  can  credence  be  given  to 
the  opinion,  that  an  audible  sound  could  emanate  from  a  cavity, 
such  as  the  pericardium,  filled  with  a  substance  of  the  consist- 
ence of  coagulable  lymph,  when  the  parietes  are  moved  by  the 
motions  of  the  heart  ?  And  when  adhesions  have  taken  place 
betwixt  the  opposite  sides  of  the  pericardium,  still  more  unten- 
able must  be  the  hypothesis,  that  any  sound  could  emanate  from 
the  movements  of  the  heart  by  causing  friction  of  the  opposite 
sides  of  the  pericardium.  The  affectation  of  displaying  a  nicety 
in  distinguishing  such  sounds  has  doubtless  led  to  most  unphilo- 
sophical  modes  of  explaining  some  of  them  ;  and  many  mis- 
chievous effects  have  arisen  from  erroneously  attributing  these 
sounds  to  particular  morbid  changes  in  the  heart's  structure. 

When  the  inflammation  is  seated  in  the  endocardium^  there  is  symptoms  of 
little  or  no  local  pain,  but  a  feeling  of  oppression  in  the  region  endocardium. 
of  the  heart.     The  beatings  of  the  heart  are  perceptible  to  the 
hand,  when  placed  on  the  precordial  region,  and  they  are  some- 
times so  violent  that  they  elevate  the  ribs. 
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Chap.  xlvi.  The  principal  symptoms  of  an  inflamed  state  of  the  endocar- 
dium  arise  from  the  changes  which  must  necessarily  take  place 
in  the  currents  of  the  blood  passing  over  the  inflamed  surfaces 
of  the  heart's  cavities.  The  intensity,  the  rhythm,  and  the  cha- 
racters of  the  sounds  are  varied,  according  to  the  seat,  the  ex- 
tent, and  the  degree  of  the  inflammation. 

The  inflamed  state  of  the  endocardium,  and  the  masses  of 
coagulated  lymph  adhering  to  its  surface  must  cause  a  great  dis- 
turbance in  the  action  of  the  heart,  necessarily  changing  the 
characters  of  the  cardiac  and  arterial  pulse,  and  likewise  of  the 
sounds  of  the  heart.  The  beatings  of  the  heart  are  irregular, 
unequal,  and  intermittent.  The  arterial  pulse  is  small,  very 
frequent,  contracted,  unequal,  irregular,  or  intermittent.  Whilst 
the  arterial  pulse  is  small,  tbe  heart  beats  violently ;  and  it  has 
sometimes  been  remarked,  that  the  number  of  the  arterial  and 
Buiiiaud.       cardiac  pulsations  did  not  correspond. 

Pericardids  As  has  been  observed,  that  in  most  cases  of  rheumatic  carditis 
ditis  com-  both  the  scrous  membranes  of  the  heart  are  affected,  the  symp- 
toms may,  therefore,  become  variously  combined  ;  the  inflam- 
rericarditis,  mation  frequently  extends  to  the  serous  membrane  of  the  lungs  ; 
and  pieuritis  the  symptoms,  then,  become  still  more  complicated,  their  assem- 
ccm.med.  j^j^gg  depending  on  the  extent,  as  well  as  on  the  degree,  of  the 
inflammation  of  the  inflamed  surfaces. 

Pericarditis   and  pleurisy  may  indeed   be  mistaken  one  for 
the  other,  and  care  is  necessary  to  distinguish  them.    One  strik- 
ing difference  is,  that  the  countenance  in  pleurisy  wants  that  ex- 
pression of  terror  and  despair  so  characteristic  of  pericarditis. 
In  pleurisy,  the  local  pains  are  more  severe,  there  is  great  difii- 
culty  and  pain   in   expanding  the   thorax,  the  inspirations  are 
always  shortened,  and  not  irregular,  as  in  pericarditis. 
Diagnosis  of        The  circumstancc  that  some  of  the  phenomena  of  rheumatism 
rheumatic      pescmble  thosc  oi'Qout  has  led  those  diseases  to  be  often  mis- 
t'o"-  taken  the  one  for  the  other.     But  the  striking  diflerence  in  the 

causes  that  produce  them  ;  the  different  systems  of  the  economy 
that  are  affected ;  the  morbid  changes  these  diseases  produce  in 
certain  tissues,  and  also  in  the  blood  ;  and  especially  the  treat- 
ment best  adapted  for  each  of  them,  sufficiently  point  out  the 
differences  of  the  arthritic  and  rheumatic  inflammations  of  the 
heart.     Such  discordant  opinions  have,  I  apprehend,  arisen  from 
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the  peculiar  assemblage  of  symptoms  which  frequently  appears,  Chap.xlvi. 
when  rheumatism  affects  a  person  of  a  gouty  diathesis  ;  and  like- 
wise  from  certain  elementary  tissues  being  liable  to  both  diseases. 

The  treatment  most  appropriate  for  the  one  disease  is  as  dif- 
ferent from  that  required  for  the  other,  as  the  causes  that  pro- 
duce them.  In  gout  the  chief  curative  indications  are  directed 
to  improve  the  incretions  and  regulate  the  excretions ;  but  in 
rheumatism  we  endeavour  to  restore  the  disturbed  functions  of 
the  cutaneous  capillaries.  The  history  of  the  case,  the  rapidity 
in  the  action  of  the  heart,  the  vibratory  pulse,  and  the  fixed  or 
erratic  pains  in  the  limbs  and  joints — all  point  out  the  rheumatic 
character  of  the  inflammation. 

On  examining  the  numerous  writings  on  endocarditis  and 
pericarditis,  it  must  appear  evident,  that  the  descriptions  therein 
given  apply  both  to  arthritic  and  rheumatic  carditis  ;  whereas, 
as  I  have  already  said,  except  in  inflammation  caused  by  wounds 
or  external  violence,  all  the  inflammatory  diseases  to  which  the 
heart  is  subject  are  of  a  specific  character. 

In  this  category  I  include,  besides  gout  and  rheumatism,  those 
inflammatory  affections  of  the  serous  membranes  of  the  heart, 
which  come  on  after  the  febrile  symptoms  of  measles^  small- 
pox^ and  scarlatina  have  abated  ;  and  which,  are  caused  from 
exposure  to  a  sudden  change  in  the  temperature  of  the  atmos- 
phere ;  to  an  imprudence  in  regimen  ;  or  to  a  loaded  state  of 
the  alimentary  canal. 

The  same  observation  is  applicable  to  all  other  inflamed  serous 
membranes,  as  well  as  to  those  of  the  heart.  Unless  in  cases  where 
the  testis  has  been  inflamed  from  an  injury,  or  from  sympathy 
with  a  disease  in  the  urethra,  we  never  see  effusion  into  the  in- 
flamed vaginal  tunic  but  in  persons  of  an  arthritic  diathesis. 
Unless  when  a  joint  has  been  inflamed  from  an  injury,  how 
seldom  do  we  observe  it  diseased  but  from  scrofulous,  from 
rheumatic,  from  arthritic,  or  from  a  syphilitic  inflammation. 

This  opinion  is  corroborated  by  observing  the  inflammations 
of  the  eye,  where  the  capsule  of  the  aqueous  humour  is  inflamed. 
That  serous  membrane  is  never  inflamed,  except  from  an  injury, 
but  in  those  persons  who  have  some  specific  disease. 

The  pleura  and  the  peritoneum  may  be  deemed  exceptions  to 
the  preceding  observation  ;  being  examples  of  serous  membranes 

2  p 


594  THE  RHEUMATIC  INFLAMMATION  OF  THE  HEART. 

Chap.  xLvi.  frequently  affected  with  common  or  idiopathic  inflammation. 
This  circumstance,  however,  admits  of  a  satisfactory  explanation, 
as  those  membranes  are  much  exposed  to  vicissitudes  of  tempera- 
ture. The  cold  air  transmitted  into  the  lungs  is  brought  into 
almost  immediate  contact  with  the  pulmonary  pleura ;  and  the 
peritoneum  is  not  effectually  protected  from  the  influence  of  cold 
from  without,  nor  from  internal  agents,  as  most  other  serous 
capsules  are. 

From  what  has  been  said,  an  important  practical  doctrine  is 
established, — that  we  ought  to  suspect  the  existence  of  some 
specific  disease,  whenever  any  of  the  serous  membranes  of  the 
heart  are  affected  with  inflammation ;  and  more  particularly  if 
that  inflammation  assume  a  sub-acute  or  chronic  character. 

Treatment. 

The  treatment  which  should  be  adopted  in  the  acute  form 
both  of  rheumatic  endocarditis  and  pericarditis  is  precisely  that 
which  is  usually  employed  in  severe  rheumatic  inflammation  of 
other  organs.  This  treatment  has  been  distinctly  pointed  out 
by  those  authors  to  whom  we  are  indebted  for  the  first  account 
of  this  disease. 

Emetics.  When  rheumatism  is  caused  by  some  change  in  the  functions 

of  the  cutaneous  capillaries  from  a  sudden  alteration  of  tempera- 
ture, the  first  curative  indication  should  be,  to  restore  the  func- 
tion of  the  skin.  There  is  no  remedy  so  powerful  for  effecting 
this  purpose  as  an  emetic^  and  the  exhibition  of  the  tartarized 
antimony. 

"  In  several  cases  of  chronic  rheumatism  I  have,  by  the  full 
effect  of  an  emetic  (antimonial),  succeeded  in  dislodging  from  the 
stomach  a  load  of  viscid  and  opaque  mucus,  followed  by  dark, 

Barlow.         slimy,  and  foetid  stools." 

Blood-letting.  The  local  pain  and  difficulty  in  respiration  will  also  require 
for  their  relief  the  abstraction  of  blood ;  this  is  most  effectually 
accomplished  by  pJilehotomy.  The  quantity  of  blood  to  be  taken 
must  be  entirely  regulated  by  tlie  effect  produced  on  the  cardiac 
and  arterial  pulse,  whilst  the  blood  is  flowing  from  the  vein  ; 
and  even  should  the  action  of  the  heart  become  subdued,  it 
ought  afterwards  to  be  carefully  watched,  and  more  blood  ab- 
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stracted  by  renewing  the  application  of  the  bandage  on  the  Chap.xlvi. 
arm,  whenever  the  pulse  acquires  volume  and  the  local  symp- 
toms return. 

It  is  after  the  febrile  symptoms  have  been  relieved  by  general 
blood-letting  and  other  depletive  means,  that  local  blood-letting, 
such  as  the  application  of  leeches  on  the  precordial  region,  or 
upon  the  feet,  may  be  advantageously  employed.  Opium  com- 
bined with  calomel^  and  opium  taken  singly,  or  Dover's  Powder 
and  calomel,  are  also  appropriate  remedies  during  the  more  acute 
symptoms. 

When  the  acute  symptoms  have  been  subdued,  and  when  the 
disease  of  the  heart  assumes  a  more  chronic  form,  then  besides 
rheumatism,  there  is  generally  some  other  disturbance  in  the 
system,  more  especially  a  combination  with  gout,  by  which  the 
rheumatism  is  modified,  and  which  requires  additional  treatment. 
In  such  cases  those  remedies  become  necessary  which  improve 
the  incretions,  as  well  as  those  that  regulate  the  excretions ; 
this  is  to  be  effected  by  employing  those  means  which  have  been 
already  explained. 

The  excessive  perspiration  which  accompanies  acute  rheu- 
matism may  be  often  relieved  by  Dover's  Powder.  On  the  same 
principle,  that  an  emetic  arrests  vomiting  and  a  purgative 
diarrhoea,  so  will  a  diaphoretic  check  a  profuse  perspiration. 

The  powerful  influence  of  mercury,  combined  with  squills  or 
digitalis,  in  promoting  absorption,  renders  its  use  particularly 
applicable  to  those  cases  where  there  is  much  effusion  in  the 
pericardium. 

The  cinchona  has  long  been  in  repute  for  the  treatment  of 
chronic  rheumatism,  or  after  the  more  acute  inflammatory  symp- 
toms have  been  subdued.  The  powder  of  cinchona,  combined 
with  the  carbonate  of  soda,  given  in  five-grain  doses  of  each, 
every  two  or  three  hours,  is  a  most  useful  remedy.  As  healthy 
venous  blood  contains  carbonate  of  soda,  is  it  not  probable  that 
the  medicinal  effects  of  soda  are  produced  through  the  medium 
of  the  blood? 

The  hydriodate  of  potass  and  colchicum  may  also  be  advan- 
tageously employed.  Counter-irritants  are  no  less  useful  in 
rheumatic  than  in  arthritic  carditis. 

I  have  often  observed  the  most  decided  benefit  from  a  couple 
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chaf  XLVL  of  grains  of  the  hydriodate  of  potass  taken  two  or  three  times  a 
dav,  in  those  who  have  suffered  fi'om  rheumatism,  and  in  whom, 
after  the  local  symptoms  have  abated,  the  action  of  the  heart 
continued  disturbed. 

In  concludinsr  these  observations  on  the  treatment  of  rheu- 
matism  of  the  heart,  I  may  observe,  that  rheumatic  ophthalmia 
affords  an  excellent  opportunity  of  watching  the  influence  of 
the  curative  means  employed  ;  for  although  a  just  estimate  may 
be  formed  of  the  effects  of  remedies,  when  the  disease  is  in  the 
heart,  from  the  changes  in  the  symptoms ;  yet  in  the  ophthalmia 
the  various  chansres  can  be  seen  o-oins:  on  in  the  vascular  svstem 
of  the  eye,  and  thus  the  precise  effect  of  the  curative  means  that 
are  adopted  can  be  distinctly  ascertained. 
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CHAPTER  XLVII. 

DISEASES  OF  THE  CORONARY  VESSELS. 

Diseases  of  the  different  tissues  of  the  heart;  the  diseases  of  the  coronary 
vessels,  functional  and  orgunic;  our  limited  hiotcledge  of  these  diseases; 
their  importance ;  peculiarities  in  the  arrangement  of  these  vessels ; 
Ahemethy's  ohservatiorts  on  the  foramina  of  Thebesius  ;  pathological  in- 
ferences; coronary  congestion;  dilatation  of  the  coronary  arteries;  in- 
flammation of  their  coats;  ossification ;  aneurism ;  general  observations  on 
the  symptom-^,  diagnosis,  and  treatment  of  the  diseases  of  the  coronary 
vessels. 

We  next  proceed  to  consider  the  diseased  changes  which  take 
place  in  each  of  the  particular  tissues  of  the  heart :  consistently 
with  the  original  design  of  this  work,  it  is  not  my  intention  to 
collate  the  numerous  materials  which  are  to  be  found  in  medical 
writings  on  this  subject.  The  museums  which  abound  not  only 
in  this  metropolis,  but  also  in  many  parts  of  the  British  do- 
minions, and  which  vie  with  each  other  in  their  intrinsic  value, 
and  in  the  liberal  manner  they  are  thrown  open  to  the  student, 
have  materially  contributed  to  promote  the  knowledge  of  mor- 
bid anatomy.  With  the  aid  of  the  excellent  ''  catalogues''  of 
the  morbid  preparations,  which  have  been  published,  these  col- 
lections mav  be  most  advantaofeouslv  consulted  bv  all  who  have 
an  opportunity  of  examining  them  during  their  pathological  in- 
vestigations on  the  diseases  of  the  heart. 

Considering  the  number  of  zealous  inquirers  into  the  pathology 
of  the  heart,  it  is  remarkable  that  the  diseases  of  the  coronary 
vessels  should  not  have  been  more  carefully  investigated.  With 
the  exception  of  a  few  morbid  changes  in  their  coats,  little  notice 
has  been  taken  in  systematic  works  of  the  maladies  of  this  im- 
portant system  of  vessels.  The  circumstance  of  these  vessels 
carrj'ing  on  a  separate  and  distinct  circulation,  and  being  the 
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ch.  xlvii.  nutrient  vessels  of  the  heart,  would,  it  raight  have  been  expected, 
have  created  a  great  interest  in  investigating  their  diseases. 

The  relation  which  subsists  between  the  functions  of  the 
heart  and  the  coronary  vessels,  must  inevitably  cause  a  recipro- 
cal influence  in  their  functions,  when  they  are  diseased  ;  for  as, 
in  the  healthy  condition  of  the  circulation,  every  change  in  the 
heart's  action,  however  slight,  or  however  temporary,  must 
cause  some  change  in  the  coronary  circulation,  it  is  legitimate 
to  infer,  that  changes  in  the  heart's  functions  from  disease  must 
be  accompanied  by  corresponding  changes  in  the  circulation  of 
the  coronary  vessels. 

That  arteries  perform  most  essential  functions  in  the  animal 
economy  is  exemplified  when  those  of  a  limb  become  ossified. 
The  lieart  then  not  being  alone  sufficient  to  carry  on  the  circu- 
lation, sooner  or  later  the  limb  mortifies, — from  which  we  may 
infer  that  great  changes  must  take  place  in  the  heart's  functions 
from  changes  in  the  condition  of  the  coronary  circulation.  The 
general  circulation,  it  would  indeed  appear,  can  be  much  better 
carried  on  without  the  aid  of  the  heart  than  without  that  of  the 
arteries.  This  may  be  explained  from  the  fact,  that  the  left  heart 
is  more  frequently  diseased  than  the  right;  and  still  less  frequently 
are  both  diseased  at  the  same  time  :  so  that,  although  the  left 
ventricle  cannot  assist  in  propelling  the  blood  when  its  parietes 
are  ossified,  the  impetus  given  to  the  stream  by  the  right  heart 
is,  along  with  the  action  of  the  arteries,  sufficient  to  carry  on 
the  circulation,  and  thus  life  is  prolonged.  It  is  for  this  reason 
,^    ''  that  we  uniformly  find,  when  the  ventricles  are  ossified,  that 

Hums  on  the  . 

Heart.  the  flcsh  of  the  auricle  is  firmer  and  stronger  than  usual."  ' 

recuiiaiities        The  corouary  vessels,  both  arteries  and  veins,  as  I  have  shown, 

nary  arteries,  coustitutc  a  circulation  which  is  not  analogous  to  that  in  any 

other  organ.     The  origin  of  the  arteries  at  the  commencement 

of  the  aorta  ;  their  orifices  being  so  placed  and  of  such  a  form  as 

to  receive  the  regurgitating,  as  well  as  the  aflhicnt  stream  of 

the  aortic  blood  ;  their  course  being  such  that  the  flow  of  blood 

in   them   can    never  be  interrupted  by  the  contraction  of  the 

muscular  parietes  of  the  heart  are  all  striking  peculiarities  in 

See  Chap.  I.    thc  arrangements  of  these  vessels. 

The  direct  termination  of  the  coronary  rems  in  the  right 
auricle,  and  in  the  right  ventricle,  are  peculiarities  in  the  struc- 


DISEASES  OF  THE  CORONARY  VESSELS.  599 

tare  of  the  veins  ;  and  the  special  functions  of  the  organ,  which  Ch.  xlvii. 
the  veins  supply,  prepare  us  to  meet  with  peculiarities  in  their 
pathological  phenomena,  and   to  find  them  executing  an  im- 
portant share  in  the  diseases  of  the  heart. 

Prosecuting  our  inquiries  into  the  pathology  of  the  coronary  The  foramina 
arteries,  there  is  a  point   regarding  their   anatomy  which   it  °^  ^^^besms. 
would  be  most  important  either  to  establish  or  to  refute, — I 
allude  to  the  termination  of  some  branches  of  these  vessels  in 
the  left  ventricle,  which  has  been  demonstrated  by  some,  and 
denied  by  other  eminent  anatomists. 

The  explanation  which  I  have  offered  of  the  phenomena  of 
congestion  of  the  cavities  of  the  heart  and  coronary  vessels, 
seems  to  afford  additional  confirmation  of  the  opinion  of  those 
anatomists  who  have  asserted,  that  branches  of  the  coronary 
arteries  terminate  by  open  mouths  both  in  the  left  auricle  and 
also  in  the  left  ventricle. 

I  have  endeavoured  to  explain  by  what  means  the  economy 
regulates  the  quantity  of  blood  within  the  heart,  and  how  it  is 
relieved  from  any  undue  quantity  of  blood  by  modifications  in 
breathing.  These  processes,  however,  though  they  relieve  the 
cavities  of  the  heart,  do  not  appear  calculated  to  diminish  the 
blood  in  the  congested  coronary  vessels.  For  effecting  this 
purpose  the  peculiar  arrangement  of  some  branches  of  the  coron- 
ary arteries,  terminating  in  the  left  side  of  the  heart,  may  be 
assigned. 

The  ingenious  observations  of  Abernethy,  to  which  I  have 
alluded  when  considering  the  anatomy  of  these  vessels,  appear 
to  me  to  throw  much  light  upon  this  interesting  subject. 

Abernethy  has  distinctly  shown  that,  in  the  healthy  heart, 
when  "  coarse  wax  injection  is  thrown  into  the  coronary  arteries 
and  veins,  in  many  cases  the  least  quantity  could  not  pass  into 
the  left  ventricle  ;  but,  on  injecting  the  coronaiy  arteries  and 
veins  of  persons  whose  lungs  were  much  diseased,  the  injection 
readily  flow^ed  into  the  left  ventricle."  1798. 

Congestion  of  the  Coronary  Vessels. 

When  explaining  the  nature  of  congestion  of  the  cavities  of 
the  heart,  1  pointed  out  that  it  must  necessarily  be  accompanied 
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ce  xLvii.  by  a  coiTesponding'  state  of  the  coronary  vessels ;  a  congested 
state  of  the  coronary  arteries  accompanying  congestion  of  the 
systemic  heart,  and  a  congested  state  of  the  coronary  veins 
accompanying  the  congested  pulmonic  heart. 

Pathological  Whenever  there  has  been  a  congested  state  of  the  cavities  of 
the  heart,  and  a  similar  condition  of  the  coronary  vessels,  it 
must  not  be  concluded  that  a  restoration  of  the  heart's  functions 
will  always  re-establish  the  healthy  state  of  the  coronary  circu- 
lation ;  on  the  contrary,  these  vessels  may  continue  more  or  less 
congested  ;  and  when  the  coronary  circulation  is  disordered, 
changes  must  take  place  in  the  tissues  of  the  heart  which  these 
vessels  supply.  Besides  an  increase  of  the  muscular  parietes, 
the  cavities  of  the  heart  are  enlarged ;  and  when  the  muscular 
tissue  has  likewise  become  pale  and  softened,  the  coronary 
arteries  have  been  found  much  dilated. 

Diseases  of         In  the  heart,  as  in  other  organs,  vascular  congestion  may 

veins.  either  be  arterial  or  venous^  or  both  systems  of  vessels  may  be 

simultaneously  congested.  The  coronary  veins,  by  discharging 
their  blood  directly  into  the  right  auricle,  the  circulation  will  be 
modified  in  the  various  states  of  congestion  of  the  pulmonic 
heart ;  but  there  never  can  be  any  regurgitation  of  the  blood  in 
the  veins  from  the  right  auricle,  in  consequence  of  the  valves 
with  which  these  orifices  are  provided. 

The  coronary  veins  have  usually  been  found  enlarged  where 
the  muscular  structure  was  changed ;  and  it  is  highly  probable 
that  a  congestion  of  blood  in  the  veins  of  the  muscles  of  the 
heart  will  modify  their  condition,  in  like  manner  as  the  muscles 
of  the  limbs  become  inert  when  the  venous  circulation  in  them 
is  interrupted  by  wearing  tight  garments,  or  by  applying  a 
ligature  on  the  limb. 

That  congestion  may  take  place  in  the  coronary  vessels,  in- 
dependently of  congestion  of  the  cavities  of  the  heart,  is  probable, 
from  a  similar  change  taking  place  in  the  vascular  system  of 
other  organs.  After  an  inflammatory  attack,  we  are  familiar 
with  a  congested  state  of  the  blood-vessels  of  the  cerebral,  of  the 
pulmonary,  of  the  portal,  of  the  uterine,  of  the  mucous,  and 
more  especially  of  the  cutaneous  system  ;  for  in  it  we  can  readily, 
during  life,  see  the  congested  state  of  the  capillaries. 

Contemplating  the  inflammatory  affections  of  the   heart,  we 
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are  naturally  led  to  inquire  into  the  condition  of  the  coronary   ch.  xlvii. 

vessels  ;  as  it  is  impossible  to  conceive,  that  the  capillary  system 

of  the   tissues  of  the  heart,  when  affected  with  inflammation, 

should  not  produce  some  decided  effects  upon  the  whole  system 

of  the  nutrient  vessels  of  the  heart.     It  is  indeed  surprising, 

that  pathologists,  when  inquiring  into  the  phenomena  of  cardiac 

inflammation,  should  not  have  investigated  the  morbid  changes 

of  these  vessels  :  we  may  therefore  infer,  that  their  diseases 

have  been  confounded  with  those  of  other  tissues  of  the  heart, 

and  that  they  must  have  caused  much  obscurity  in  the  symptoms, 

and  very  erroneous  opinions  in  the  diagnosis  of  these  diseases. 

That  the  coats  of  the  coronary  arteries,  like  those  of  other  Diseases  of 
arteries,  are  liable  to  inflammation^  is  shown  from  morbid  changes  the  arteries ; 
being  found  in  them  which  are  known  to  be  the  result  of  in- 
flammatory action.  Thus  lymph  is  effused  upon  the  surface  of 
their  internal  membranes,  and  the  membrane  itself  has  the  same 
reddened  appearance  or  stain  so  common  in  arteries  of  other 
inflamed  parts  ;  and  these  vessels  preserve  their  relative  position 
as  regards  the  muscular  parietes  of  the  heart,  even  when  they 
are  greatly  diseased. 

The  only  disease  of  the  coronary  arteries,  which  has  created  Their  ossifica- 

1     ...        1  .^        .  i     ,      .  ^,  tion. 

much  inquiry,  is  the  ossification  ot  their  coats.  These  vessels 
are  very  often  found  ossified,  particularly  their  orifices,  and  some- 
times the  ossific  deposit  is  so  complete,  that  they  are  converted 
into  bony  canals.  In  old  people,  nothing  is  more  common  than 
to  find  scales  of  bone  over  the  whole  extent  of  these  arteries.^ 

"  Dr.  Jenner,  who  was  a  clear-headed  man,  said,  if  ever  John 
Hunter  dies,  and  is  examined,  I  am  sure  you  will  find  the 
coronary  vessels  of  his  heart  ossified  ;  and  this  certainly  was  the 
case  ; — it  is  a  fact,  that  the  coronary  vessels  of  Mr.  Hunter's 

,  ,  -p     1  )>  Aberneth.y's 

heart  were  ossrnecl.  Lectures. 

It  is  probable  that  the  ossification  of  these  arteries  is  the  cause 
of  that  syncope  so  frequent  in  the  aged,  and  which,  when  pro- 
longed, often  proves  fatal. 

A  lady  nearly  eighty  years  of  age  enjoyed  good  health  until  Case. 
five  years  before  her  death.      During  the  last  five  years   of 
her  life,  whenever  she  ascended  a  hill  or  stairs,  she  was  com- 

'  Bichat  calculated  "  that  in  every  ten  individuals,  upwards  of  sixty  years  of  age,  the 
arteries  in  seven  have  earthy  deposits. 
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ch.  XL VII.  pelled  to  stop  and  rest  herself ;  frequently  pressing  against  the 
region  of  the  heart.  One  evening,  on  receiving  a  letter  inti- 
mating good  news,  she  rose  suddenly  from  table,  exclaiming, 
'^  Oh,  I  am  gone,"  and  expired.  The  coronary  arteries  were 
found  studded  with  calcareous  deposits.  The  heart  was  pale 
and  flaccid,  the  auricles  were  full  of  coagulated  blood,  and  the 
ventricles  were  empty. 

Symptoms  and  Diagnosis. 


In  endeavouring  to  discriminate  the  changes  in  the  func- 
tions of  the  coronary  vessels  from  those  of  other  parts  of  the 
heart's  structure,  I  have  remarked,  that  we  meet  with  insuper- 
able difficulties.  We  can  neither  be  assisted  by  the  sense  of 
sight,  nor  of  feeling,  nor  of  hearing,  in  detecting  any  of  these 
changes.  There  can  be  no  alterations  in  the  form  or  in  the 
sensibility  of  the  chest ;  nor  is  it  probable  that  in  the  coron- 
ary vessels  the  currents  of  the  blood  could  create  sounds  suffi- 
ciently loud  not  to  be  masked  by  those  of  the  much  stronger 
currents  within  the  cavities  of  the  heart.  It  cannot  be  denied, 
that  no  attempt  has  hitherto  been  made  to  discriminate  the 
symptoms  of  the  diseases  of  the  coronary  vessels  from  those  of 
the  morbid  changes  in  the  other  tissues  of  the  heart,  especially 
from  those  of  the  muscles  and  serous  membranes.  The  heart's 
functions,  as  well  as  those  of  its  nutrient  vessels,  are  unlike  the 
functions  of  any  other  organ  ;  and  as  the  cavities  of  the  heart  are 
constantly  filled  with  a  stream  of  blood,  the  circulation  in  the 
cardiac  vessels  must  produce  combinations  of  symptoms  of  which 
we  have  no  analogy ;  and  which,  I  apprehend,  from  the  present 
state  of  physiological  and  pathological  science,  we  have  not  the 
means  to  reveal. 

It  has  been  already  stated,  that  when  both  the  coronary 
vessels  and  the  cavities  of  the  heart  are  congested.,  symptoms 
will  be  present;  some  of  which  are  referrible  to  the  over-distended 
cavities,  and  others  to  the  congested  coronary  vessels.  But  when 
the  cardiac  congestion  is  relieved,  and  the  coronary  vessels  re- 
main congested,  the  chief  symptoms  will  be  those  caused  by 
changes  in  the  action  of  the  muscular  parietes.  If  the  action  of 
1  he  left  ventricle  be  increased,  the  coronary  arteries  will  be  fur- 
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nished  with  an  increase  of  blood,  although  the  force  of  the  heart  ch.  xlvii. 
may  not  be  adequate  to  propel  the  blood  with  its  usual  force  ' 

into  the  whole  arterial  system. 

If  the  coronary  vessels  are  healthy,  when  the  heart's  action 
is  increased,  they  will  receive  a  proportional  increase  of  blood  ; 
but  if  these  vessels  are  diseased,  as  they  will  not  then  receive 
any  additional  increase  of  blood,  disturbances  in  their  circulation 
must  follow  ;  and  hence  the  paroxysms  of  syncope  and  uneasi- 
ness in  breathing  so  frequent  in  those  who  have  a  diseased  heart. 

When  the  coronary  arteries  are  diseased,  it  must  often  happen 
that  the  muscles  of  the  heart  are  not  supplied  with  the  wonted 
quantity  of  blood  ;  they  become  pale,  flaccid,  and  unfit  to  carry 
on  vigorously  the  circulation.  Hence  there  is  an  assemblage  of 
symptoms  from  an  undue  distribution  of  the  blood,  more  espe- 
cially to  the  cerebro-spinal  system ;  and  as  those  arteries  in  their 
course  are  placed  in  close  contact  with  the  cardiac  nerves,  symp- 
toms arise  to  which  the  name  of  angina  pectoris  has  been  given. 
I  have  formerly  remarked,  that  this  term  applies  also  to  symp- 
toms which  are  caused  by  other  changes  of  the  heart's  structure 
besides  those  of  the  coronary  vessels,  and  more  especially  from 
ossification  of  the  valvular  apparatus  and  aorta ;  so  that  angina 
ought  more  properly  to  be  considered  as  a  symptom,  than  as  a 
distinct  genus  of  diseases  of  the  heart. 

In  attempting,  therefore,  to  discriminate  the  symptoms  of  dis- 
eases of  the  coronary  vessels  from  those  of  other  portions  of  the 
heart's  structure,  we  meet  with  many  difficulties.  There  will 
be  no  change  of  form  which  can  be  detected  by  our  sense  of 
sight  or  touch  ;  neither  is  it  probable  that  the  currents  of  the 
blood  in  these  vessels  create  any  audible  sounds, — or,  at  all 
events,  sounds  sufficiently  loud  not  to  be  masked  by  those  of  the 
much  stronger  currents  of  the  blood  passing  through  the  heart's 
different  cavities. 

We  must  look  for  other  channels  of  information  before  we 
can  expect  to  reveal  the  diagnostic  symptoms  of  the  diseases  of 
the  coronary  vessels.  In  some  of  these  we  must  be  satisfied 
with  negative  evidence  ;  such,  for  example,  as  the  effects  of  par- 
ticular modes  of  treatment  in  relieving  particular  symptoms, — 
symptoms  which  are  legitimately  referrible  to  certain  changes 
in  the  functions  of  the  coronary  system. 
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ch  xlvii.  Perhaps  other  and  more  satisftictory  evidence  of  the  proba- 
bility of  disease  being  present  in  these  vessels  may  be  derived 
from  analogy.  Diseases  of  the  stomach,  of  the  uterus,  and  of 
the  urinary  bladder,  afford  examples  of  symptoms  which  are 
not  caused  by  changes  in  the  contents  of  these  organs,  but 
which  are  produced  by  diseases  of  their  vascular  structures.  To 
what  can  we  attribute  the  numerous  morbid  changes  of  the 
endocardium  and  of  the  pericardium^  and,  indeed,  of  all  the 
heart's  tissues,  but  to  changes  in  the  coronary  circulation?  When 
we  hear  oi  gout  being  translated  to  the  stomach,  or  to  the  urinary 
bladder,  we  never  take  into  consideration  either  the  qualities  or 
the  quantities  of  what  their  cavities  may  C(mtain  ;  but  we  at  once 
refer  all  the  accompanying  symptoms  to  changes  in  their  vascular 
system :  it  surely  must  be  the  same  with  the  heart ;  and  when 
it  is  attacked  with  arthritic  or  rheumatic  inflammation,  all  the 
effects  which  these  diseases  produce  cannot  be  derived  from  any 
change  in  the  quantity  of  blood  within  the  heart's  cavities^  but 
from  changes  in  the  coronary  circulation. 

The  disturbances  which  take  place  in  the  heart,  not  only  from 
the  translation  of  diseases,  but  also  from  those  affections  which 
are  so  frequently  caused  by  the  suppression  of  periodical  dis- 
charges, as  the  hsemorrhoidal  and  uterine  flux,  as  well  as  from 
many  that  are  the  effects  both  of  moral  and  physical  causes, 
ought,  I  am  convinced,  to  be  attributed  to  changes  in  the  coron- 
ary circulation, — changes,  I  may  repeat,  which,  sooner  or  later, 
produce  the  various  morbid  alterations  that  are  met  with  in  the 
different  tivssues  of  the  heart.  The  influence  of  these  diseases 
upon  the  heart  is  precisely  the  same,  as  that  with  which  we  are 
so  familiar  in  the  cerehro-spinal  system  ;  a  congested  state  of 
the  cerebral  vessels  being  a  frequent  consequence  of  the  sudden 
suppression  of  some  habitual  discharge,  such  as  that  from  an 
ulcer,  or  from  the  disappearance  of  an  eruption. 

Treatment. 

With  regard  to  the  treatment  of  the  diseases  of  the  coronary 
vessels,  I  have  little  to  add  to  tlie  observations  which  have  been 
already  made  when  considering  that  of  congestion  of  the  heart's 
cavities.     I  may,  however,  again  allude  to  the  beneficial  inflii- 
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ence  of  local  blood-letting;  the  curative  effects  of  which  arise  cb.xlvii. 
from  the  free  anastomosis  existing  between  not  only  the  coronary 
arteries  with  each  other,  but    also  between  branches  of  these 
vessels   supplying  the  pericardium,  and   inosculating  with  the 
internal  mammary  arteries. 

The  abstraction  of  blood  by  leeches^  applied  on  the  precordial 
region, — a  practice  which  is  so  beneficially  resorted  to  not  only 
in  cases  of  congestion,  but  in  all  diseases  of  an  inflammatory 
type, — produces  its  curative  effects,  in  all  probability,  by  its 
influence  on  the  coronary  circulation.  This  explanation  applies 
generally,  I  apprehend,  to  the  administration  of  other  remedies 
when  successfully  employed  in  many  of  the  heart's  diseases ; 
especially  to  those  remedies  which  have  so  powerful  an  effect  in 
subjugating  the  heart's  impulse,  and  also  to  those  remedies 
which  change  the  qualities  of  the  blood. 

Whatever  system  of  treatment  it  may  be  judicious  to  adopt  in 
the  early  stages  of  those  affections  which  ultimately  produce 
changes  in  the  tissues  of  the  heart,  it  is  clear,  that  when  such 
changes  have  taken  place,  that  that  treatment  must  become  quite 
inapplicable,  and  only  those  means  can,  with  propriety,  be  now 
adopted  which  are  calculated  to  relieve  particular  symptoms. 
There  are,  indeed,  some  remedies,  however  beneficial  they 
may  be  in  those  acute  forms  of  disease  that  precede  structural 
changes,  which  must  be  equally  guarded  against  in  the  advanced 
stages  of  organic  disease.  Of  these  I  would  particularly  mention 
mercury  and  antimony.  Thus,  to  correct  any  disturbance  of  the 
biliary  secretion  which  may  accompany  an  organic  affection  of 
the  heart,  an  occasional  dose  of  mercury  may  be  proper  ;  but  the 
pernicious  effects  of  that  mineral  on  the  action  of  the  heart  when- 
ever it  has  been  absorbed  into  the  blood,  is,  in  such  cases,  always 
injurious.  So,  likewise,  as  regards  the  preparations  of  antimony^ 
the  influence  which  these  have  in  diminishing  the  heart's  vigour, 
renders  their  administration  more  or  less  dangerous,  when,  from 
any  organic  changes  of  the  heart's  apparatus,  there  is  much 
hindrance  to  the  circulation  of  the  blood. 

In  the  treatment  of  the  diseases  of  the  coronary  vessels,  as  well 
as  of  all  the  organic  affections  of  the  heart,  attention  should  be 
directed  to  those  means  which  prevent  the  general  circulation 
from  being  disturbed  ;  for  it  is  quite  evident  that  when,  from 
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Ce.xLviL  whatever  cause,  the  action  of  the  heart  is  increased,  there  will 
also  be  an  increase  in  the  circulation  of  the  coronary  arteries. 
Hence  the  danger  of  passion,  or  of  any  unusual  bodily  exertion  ; 
and  hence  the  propriety  of  observing  mental  and  bodily  tran- 
quillity, together  with  abstinence  from  all  stimulating  food  or 
drink. 

Speaking  of  angina  pectoris^  and  the  observation  applies  in 
general  to  all  organic  affections  of  the  heart.  Burns  judiciously 
observes  : — "  In  this,  as  in  most  other  affections  of  this  organ, 
we  must  abstain  from  the  use  oi  stimuli  ;  the  patient,  if  he  does 
more  than  merely  regulate,  must  take  the  responsibility  upon 
himself.  Few,  hoAvever,  until  too  late,  can  be  persuaded  of  the 
necessity  of  self-denial ;  and  few  will  submit  to  the  privations 
which,  in  this  complaint,  are  indispensably  necessary." 

Of  the  treatment  to  be  adopted,  during  a  state  of  syncope^  in 
those  suffering  from  angina,  the  same  distinguished  author  ob- 
serves : — 

''  During  a  paroxysm  of  syncope,  we  are,  even  though  the 
pulse  is  weak  and  faltering,  to  abstract  a  few  ounces  of  hlood ; 
for,  sometimes,  the  heart  is  prevented  from  beginning  to  act 
again  by  the  blood  with  which  it  is  overloaded.  In  this  state  of 
matters,  by  opening  the  jugular  vein,  and  gently  pressing  on  the 
chest,  we  endeavour  to  expel  a  portion  of  blood  from  the  right 
side  of  the  heart,  for  the  very  same  reason  that  we  employ  the 
lancet  in  suspended  animation. 

"  Cold  application  to  the  head  and  chest  should  also  be  em- 
ployed ;  and,  when  the  breathing  begins,  and  the  patient,  after 
a  long  interval,  fetches  a  deep  convulsive  sigh,  ammonia  may  be 
held  to  the  nose,  or  given  in  the  stomach,  combined  with  aro- 
matics  ;  and,  for  the  same  purpose,  artificial  respiration  may  be 
resorted  to. 

"  But  while  the  person  is  in  either  a  state  of  actual  fainting, 
or  just  recovering  from  this  condition,  let  the  practitioner  be 
aware  of  the  effects  of  stimuli,  with  the  view  of  rousing  the 
patient.  By  these,  the  heart  just  beginning  to  emerge  from  the 
temporary  cessation  of  function,  will  be  made  to  show,  for  a 
short  time,  signs  of  returning  animation  ;  but  the  hope  is  de- 
Burnfl  on  lusivc,  for  spccdily  it  falls  into  its  former  state,  from  which  no 
ofthe'iiart.    stiuiulaut,  howcvcr  powerful,  can  again  recall  it." 
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CHAPTER  XLVIII. 

DISEASES  OF  THE  PERICARDIUM. 

Morbid  changes  of  the  pericardium  ;  inflammation;  effusion  of  a  sero-albu- 
minous  fluid ;  deposits  of  fibrine  ;  adhesions  ;  deposits  of  a  cretaceous 
matter,  and  of  bone ;  blood  and  air  in  the  cavity  of  the  pericardium ; 
dropsy  of  the  pericardium;  total  absence  of  the  pericardial  fluid ;  peri- 
cardium altogether  wanting ;  tubercles. 

The  pericardium  presents  all  those  changes  of  structure  which 
are  met  with  in  other  sero-fibrous  membranes.  When  iyiflamed^  inflamma- 
it  loses  its  transparency,  and  is  increased  in  thickness.  Its 
serous  lamina  is  injected  with  red  vessels,  and  infiltrated  with 
a  yellow,  opaque,  and  sometimes  with  a  sanguineous  fluid ;  and 
its  subjacent  fibrous  tissue  may  or  may  not  be  implicated  in  the 
iriflammatory  attack. 

Inflammation  of  the  pericardium  is  followed,  sooner  or  later.  Effusion  of 
by  the  effusion  of  Jihrine  upon  its  serous  surface  ;  and  a  sero- 
albuminous,  and  sometimes  puriform  fluid,  is  deposited  in  the 
pericardial  cavity. 

The  fibrine  varies  in  consistence  and  in  quantity.  It  is  usually 
spread  over  the  whole  surface  of  the  membrane  ;  loose  threads 
floating  in  the  watery  fluid,  and  masses  attached  to  each  other 
give  it  a  honey-comb  appearance.  Sometimes  the  quantity  of 
fibrine  is  so  great,  as  to  fill  up  the  space  between  the  surface  Baiiiie's 
of  the  heart  and  the  exterior  portion  of  the  pericardial  sac.  Anatomy. 

When  not  absorbed,  after  the  inflammation  has  abated,  the 
effused  fibrine  gradually  acquires  a  greater  degree  of  firmness, 
becoming  a  distinct  plastic  lamina  and  ultimately  a  dense  fibro- 
cellular  structure  ;  by  the  medium  of  which  adhesions  are  formed  Adhesions, 
between  those  portions  of  the  capsule  of  the  heart  which  are 
opposed  to  each  other.  The  newly-formed  lamina  is  easily 
separated  from  the  subjacent  serous  membrane,  and  "  there  is 
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frequently  to  be  seen  in  it  a  slight  red  appearance  arising  from 
small  blood-vessels  ramified  through  it ;  but  they  are  most  dis- 
tinctly seen  by  filling  them  with  fine  injection  ;  they  are  some- 
times numerous,  and  may  be  traced  passing  from  the  pericardium 
into  the  pulpy  matter." 

Between  the  adventitious  lamina  of  fibrine  and  the  serous 
membrane,  there  is  not  unfrequently  a  cretaceous  matter  de- 
posited, which  is  in  all  probability  ^^r«^<3  of  soda  ;  that  salt  which 
I  have  formerly  pointed  out  to  be  characteristic  of  a  previous 
attack  of  arthritic  inflammation. 

The  fibrous  lamina  of  the  pericardium  may  likewise  partici- 
pate in  the  inflammation  of  the  superincumbent  serous  and  sero- 
cellular  tissues ;  and  it  is  also  liable  to  distinct  changes,  of  which 
the  cartilaginous  and  osseous  masses  frequently  found  underneath 
the  serous  lamina  afford  examples. 

Besides  these  morbid  changes,  the  effects  of  various  degrees  of 
inflammation,  blood  has  been  sometimes  found  effused  in  the 
cavity  of  the  pericardium,  not  accompanied  with  any  change  in 
its  structure,  but  connected  with  some  constitutional  disorder. 

The  pericardial  fluid,  like  that  of  other  serous  cavities,  is  also 
liable  to  be  morbidly  increased ;  the  membrane  at  the  same 
time  loses  its  transparency,  and  is  increased  in  thickness.  The 
pericardial  fluid,  in  place  of  being  a  transparent  serum,  becomes 
more  or  less  discoloured  and  opaque,  and  accumulates  in  vari- 
ous degrees.  Indeed,  whenever  a  heart  is  diseased,  there  is 
usually  water  in  the  pericardium  before  it  proceeds  to  a  fatal 
termination  ;  water  accumulating  at  the  same  time  in  the  cavities 
of  the  pleura,  and  in  the  subcutaneous  cellular  tissue. 

In  a  few  instances  no  moisture  has  been  found  in  the  peri- 
cardium, the  serous  surface  being  perfectly  dr^ ;  in  other  in- 
stances a  considerable  quantity  of  air  has  been  accumulated  in 
the  pericardium,  and  the  pericardium  has  also  been  altogether 
wanting. 

Besides  these  several  morbid  aj)pearanccs  of  the  pericardium, 
scrofulous,  scirrhous,  ha3matoi(l,  and  melanoid  tubercles  have 
been  occasionally  met  with  growing  from  the  serous  capsule 
itself,  as  well  as  from  the  subjacent  structures.^ 


1  The  concretions  of  the  aero-fibroufl  rnoin- 
branc  of  the  heart,  which  were  analyscil  l)y 


Hrand,  were  found  to  consist  of  phosphate 
"f  iiuio  with  "  carthv  matter." 
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Symptojns. — Keviewiiig  the  morbid  changes  to  which  the  Cn  xlviji. 
pericardium  is  liable,  we  at  once  perceive  how  difficult,  indeed, 
how  impossible  it  must  be  to  assign  to  each  of  them  any  particu- 
lar symptoms ;  and  as  the  pericardium  is  common  both  to  the 
pulmonic  and  systemic  heart,  its  diseases  must  influence  the 
venous  as  well  as  the  arterial  circulation. 

When  considering  the  rheumatic  inflammation  of  the  peri- 
cardium, I  endeavoured  to  show  how  little  confidence  could 
be  placed  in  the  physical  signs  which  some  have  pointed  out  as 
characteristic  of  that  disease,  especially  the  impossibility  that  a 
sound  of  "  friction"  could  be  produced  by  the  rubbing  together 
of  pieces  of  lymph  deposited  on  the  surface,  and  floating  in  the 
cavity  of  the  pericardium.  That  such  an  unphilosophical  ex- 
planation should  have  been  offered,  appears  incredible,  when  the 
fact  is  so  well  known  that  the  friction  of  two  bodies,  when  im- 
mersed in  water,  is  scarcely  perceptible.  It  is  therefore  upon 
the  physiological  symptoms  and  the  history  of  the  disease,  that 
reliance  can  alone  be  placed  in  forming  a  diagnosis  of  the  different 
morbid  changes  of  this  membrane. 

"  Many  a  man  feels  a  pain  in  the  heart  when  there  is  no  dis- 
ease there  ;  but  I  never  knew  any  one  who  was  labouring  under 
an  inflammation  of  the  heart,  who  complained  of  pain  in  the  part 
actually  affected  ;  they  either  did  not  complain  of  pain  at  all, 
or  referred  it  to  some  other  part,  not  in  the  region  of  the  heart. 
I  have  known  them  complain  of  pain  in  the  region  of  the  liver. 
But  in  those  cases  of  acute  pericarditis,  it  is  not  to  be  supposed 
that  the  disease  which  affects  the  heart  will  not  affect  the  flesh 
of  the  heart,  and  will  not  render  it  irritable.  I  have  known  the 
heart  to  be  extremely  irritable,  having  the  greatest  pain,  acting 
with  the  greatest  force,  and  then,  as  if  exhausted,  it  has  gone 
on  with  its  function  in  a  very  slow  manner.  Now,  in  describing 
this  pericarditis,  I  tell  the  case  of  a  physician,  who  had  come 
from  the  East  Indies,  and  that  perhaps  might  have  tended  to 
mislead  the  minds  of  his  medical  advisers,  for  he  died,  and  they 
really  knew  not  what  the  nature  of  his  disease  was  ;  but  yet  it 
was  distinguished  by  this  peculiar  symptom  that  I  am  describing. 
He  referred  his  pain  to  the  region  of  the  liver,  as  if  immediately 
coming  from  the  liver  ;  he  was  treated  as  if  he  suffered  from 
hepatic  affection  merely  ;  but  the  most  curious  circumstance  was, 
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ch.  XLViir.  that  one  time  his  pulse  would  beat  so  quickly  as  not  to  be  num- 
bered,  and  then  it  would  become  exceedingly  slow.  Really, 
towards  the  last  period  of  his  life,  his  attendants  have  gone  out 
of  the  room,  not  liking  to  witness  his  last  agonies,  feeling  cer- 
tain that,  from  the  state  of  his  pulse,  he  could  not  survive  many 
minutes ;  and  upon  returning  into  the  room  again,  they  have 
found  him  in  a  languid  state,  with  a  pulse  beating  very  low  in- 
deed, perhaps  not  more  than  forty  in  a  minute,  just  as  if  the 
heart  was  thrown  into  fits  of  irritability,  in  which  fits  it  would 
act  with  the  utmost  vehemence,  till  it  became  exhausted,  and 

Abernethy'8    then  Carry  on  its  functions,  as  I  have  expressed  it,  in  a  very 

surge^r     languid  manner." 
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CHAPTER  XLIX. 

THE  DISEASES  OF  THE  ENDOCARDIUM. 

Diseases  of  the  endocardium ;  their  importance  in  the  catalogue  ofilie  heart's 
diseases;  its  morbid  changes  are  analogous  to  those  of  other  serous  mem- 
branes;  inflammations;  their  specific  character;  redness  from  an  in- 
creased vascularity,  and  from  imbibition;  effusion  offibrine  on  the  surface 
of  the  endocardium,  and  in  the  sub-serous  cellular  and  fibrous  tissues; 
cretaceous  and  ossific  deposits;  ulcers;  warty  excrescences;  polypi;  move- 
able bodies  and  tubercles  ;  changes  in  the  structure  of  the  valves;  value  of 
physical  signs  ;  diseases  of  the  semilunar  valves  of  the  aorta;  phenomena 
which  accompany  the  diseases  of  the  valves;  the  unphilosophical  opinions 
of  the  cause  of  the  sounds ;  acoustic  and  hydraulic  phenomena  confounded; 
diseases  of  the  semilunar  valves  ;  diseases  of  the  mitral  valve;  diseases  of 
the  tricuspid  valve  ;  difference  in  the  general  characters  of  the  diseases  of 
the  right  and  left  heart;  peculiarities  in  the  structure,  functions,  and  dis- 
eases of  the  tricuspid  valve. 

The  morbid  changes  of  the  endocardium  are,  perhaps,  of  far 
more  importance  than  those  of  most  of  the  other  tissues  of  the 
heart ;  the  diseases  of  the  lining  membrane  of  the  auriculo-ven- 
tricular  cavities,  with  their  valves  and  columnge,  having  a  great 
influence  in  all  the  disturbances  of  the  heart.  "  It  is  not  exag- 
gerating," observes  Bouillaud,  "  to  affirm,  that  the  diseases  of 
the  endocardium  are  the  points  from  which  most  usually  com- 
mence all  the  affections  of  the  valves,  of  the  parietes,  and  of  the 
cavities  of  the  heart." 

The  lining  membrane  of  the  right  heart  is  much  less  fre- 
quently diseased  than  the  lining  membrane  of  the  left  heart, 
Neither  is  every  portion  of  that  membrane  in  each  heart  equally 
liable  to  become  diseased ;  those  parts  of  it  which  are  thin  and 
transparent  being  least  frequently  changed.  Ossifications  so 
frequently  found  in  the  lining  membrane  of  the  left  heart,  are 
never  found  in  the  valvular  apparatus  of  the  right  Iieart.  Bicbat. 
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Chap.  xlix.  The  eiidocardium  is  liable  to  tliose  morbid  alterations  of  stmc- 
ture  which  are  common  to  the  serous  tissues ;  yet  there  are  pecu- 
liarities, wbich  arise  from  the  purposes  which  it  is  destined  to 
fulfil  in  the  economy:  that  membrane  having  a  highly  polished 
surface  covered  with  an  unctuous  fluid,  to  facilitate  the  stream 
of  the  vital  fluid,  to  the  contact  and  influence  of  which  it  is 

Bichat.  constantly  exposed. 

Effects  of  In-  Qf  the  morbid  changes  of  the  endocardium,  the  most  common 
are  those  produced  by  inflammation.  All  the  inflammatory 
affections  of  this  tissue,  I  have  already  endeavoured  to  point  out, 
are  of  a  specific  character,  being  referable  either  to  gout,  rheu- 
matism, or  to  exanthematous  diseases. 

This  membrane  when  inflamed  becomes  injected  with  red 
vessels — an  appearance  which  ought  to  be  carefully  discrimi- 
nated from  redness  which  is  caused  by  the  imbibition  of  blood. 
From  the  circumstance  of  the  lining  membrane  of  the  whole 
arterial  system  being  always  in  immediate  contact  with  the 
blood,  the  blood  is  imbibed,  and  the  membrane  becomes  stained. 
A  similar  change  is  observed  also  in  other  serous  membranes ; 
they  imbibe  the  fluids  they  contain  ;  a  striking  example  of  this 
is  seen  in  the  gall-bladder,  when  the  bile,  oozing  through  its 
parietes,  stains  its  peritoneal  covering. 

Besides  an  increase  of  vascularity,  fibrine  is  effused  on  the 
surface  of  the  inflamed  endocardium  ;  and  the  inflammation  ex- 
tends from  the  serous  membrane  to  the  sub-serous  cellular  and 
adjacent  fibrous  tissues.  These  lose  their  transparency,  are 
thickened  and  indurated,  become  the  seat  of  cretaceous  and  of 
ossific  deposits,  especially  in  the  valvular  apparatus.  From  the 
contiguity  of  the  pericardium  to  the  endocardium  in  some  places, 
the  two  membranes  are  blended  togetlier,  so  that  they  cannot 
be  separated. 

In  diseases  of  the  heart's  parietes,  such  as  in  aneurism  and 
dilatation,  a  concreted  and  vascular  limina  of  fibrhie,  resembling 
that  which  lines  the  sac  of  an  aneurismal  artery,  has  been  found 

iiodgfon        (>ffused  on  the  surface  of  the  endocardium. 

Sometimes,  though  rarely,  ulcers,  and  likewise  ivarty  excres- 
cences have  been  met  with  on  the  vascular  portion  of  the  lining 
membrane  ;  and  polypi  have  been  frequently  observed  in  the 
cavities  of   the  lieart,  consisting   cliieny   of  f»rganizod    fibrine, 
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and  having  a  vascular  connexion  with  the  endocardium.     In  chaf.  xlix 
one  case,  a  moveable  body,  analogous  in  structure  to  those  found 
in  the  synovial  capsules  in  the  vaginal  coat  of  the  testes,  and  in  Wuod. 
the  cavity  of  the  pleura,  was  found  in  the  ventricle.     Scrofulous, 
scirrhous,  h^ematoid,  and  melanoid  tubercles  are  also  occasionally 
formed  in  the  different  portions  of  this  membrane. 

Diseases  of  the  Valves. 

The  morbid  changes  of  the  lining  membrane  of  the  cavities 
of  the  heart,  are  most  remarkable  in  those  portions,  which,  by 
their  duplicatures,  form  the  valves  ;  changes  in  their  thickness 
and  hardness,  the  formation  of  warty  excrescences,  and  of  ulcers, 
all  producing  most  important  alterations  in  the  direction  of  the 
currents  of  the  blood  as  it  passes  through  the  cavities  of  the 
heart.^ 

Disregarding  the  endless  disputes  and  the  unphilosophical 
theories  that  have  been  formed  by  those  who  have  endeavoured 
to  explain  the  cause  of  the  heart's  sounds^  and  disregarding  also 
the  discrepancy  in  the  opinions  that  have  been  offered  on  the 
character  of  the  sounds  which  accompany  some  of  the  particular 
diseases  of  the  heart,  it  must  be  admitted,  that  in  none  of  these 
diseases  are  the  physical  signs  of  more  assistance  in  forming  a 
correct  diagnosis  than  in  those  of  the  valvular  apparatus. 

As  the  characters  of  the  two  audible  sounds  depend  on  the 
integrity  of  the  valves,  we  are  naturally  led  to  examine  the 
changes  of  these  sounds  when  investigating  the  diseases  of  the 
heart ;  and  to  inquire  into  those  structural  changes  by  which  the 
new  sounds  are  produced.  Let  us  therefore  review  those  physi- 
cal signs  which  accompany  the  diseased  changes  in  the  different 
*  compartments  of  the  heart ;  but,  at  the  same  time,  during  this 
inquiry  we  must  not  lose  sight  of  the  various  physiological  symp- 
toms and  history  of  the  disease  before  venturing  to  pronounce 
an  opinion  of  their  true  character ;  and  more  especially  before 

1  Since  the  former  edition  of  this  work  cent  cerebral  substance.  This  important  fact 

was  published,  Dr.  Kirkcs  has  narrated  some  will  satisfactorily  explain  many  of  those  cases 

cases,  in  which  portions  of  librine,   which  of  aj)oplcxy,  which  are  caused  by  disease  of 

had  been  effused  on  tlie  endocardium,  had  the  heart,  and  of  which  no  explanation  could 

been  subsequently  detached,  and  carried  by  be  given,  allhouf^h   the  connexion  i)etween 

the  stream  of  blood  into  an  artery  of  the  the  diseases  of  these  two  organs  has  been 

brain,  cau-iinu  disorganization  of  the  adja  long  established. — Mid  and  Sur(/.  Trans. 
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chap.xlix.  attempting  to  point  out  the  principles  on  which  the  most  appro- 
priate  treatment  should  be  conducted. 


Diseases  of  the  Aortic  Valves. 


S^Tnptoms. 


Changes  in 
the  impulse. 


The  essential  difference  in  the  office  of  each  of  the  valves 
prepares  us  to  meet  with  very  different  effects  upon  the  circula- 
tion in  their  diseases. 

By  far  the  most  important  of  this  part  of  the  heart's  appa- 
ratus, are  the  semilunar  valves 'of  the  aorta  ;  for,  as  the  health 
of  all  the  organs  depends  upon  receiving  a  due  supply  of  the 
vital  fluid,  any  obstruction  to  its  free  exit  from  the  heart  into 
the  canal  of  the  aorta  must  materially  influence  and  derange  the 
functions  of  life. 

When  the  semilunar  valves  are  so  much  thickened  and  indu- 
rated as  not  to  permit  the  blood  to  pass  from  the  left  ventricle 
into  the  aorta  in  its  wonted  stream,  and  when  the  valves  are 
so  changed  in  their  form  that  they  cannot  be  closed  sufficiently 
to  stem  the  retrograde  current  of  the  aortic  blood,  the  left  ven- 
tricle then  becomes  congested,  the  left  auricle  and  pulmonary 
veins  are  in  their  turn  gorged  with  blood,  and  oppose  the  cur- 
rent from  the  pulmonary  artery, 

A  remarkable  assemblage  of  phenomena  accompany  this  con- 
dition of  the  heart.  The  respiratory  function  is  deranged  from 
the  engorgement  of  the  lungs,  and  the  diminished  supply  of 
arterial  blood  to  the  cerebro-spinal  and  cutaneous  systems  causes 
restlessness  and  various  uneasy  sensations  together  with  pale- 
ness and  coldness  of  the  skin  and  extremities. 

Besides  tlie  effects  of  a  diminished  stream  of  the  affluent 
aortic  blood,  the  regurgitating  stream  produces  changes  in  the 
impulse  and  in  the  sounds.  The  heart  beats  irregularly ;  its 
impulse  is  sometimes  violent,  and  at  other  times  almost  imper- 
ceptible ;  the  radial  pulse  is  small,  intermittent,  undulatory, 
bounding,^  unequal,  and  jarring;  all  which  changes  are  in- 
creased by  locomotion. 

1  I  have  tijany  limes  been  able  to  say,  by 
feeling  the  pulse,  that  there  was  os^iflcati<m 
in  the  membrane  of  the  heart.  I  distin^iuipheil 


it  by  a  sort  of  botmd  in  the  pulse." — Aber- 
nethy's  Lectures. 
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When  the  aortic  valves  become  diseased,  the  first  sound  is  chap.xlix. 
changed  by  the  obstruction  to  the  stream  of  blood  through  the  and  iiTthe 
contracted  orifice  of  the  valves,  and  it  becomes  a  blowing  mur-  ^^^^  ^^"'^^' 
mur,  or  whizzing  thrill.     But  the  character  of  this  sound  is 
materially  altered  when  the  structure  of  the  mitral  valve  is  at 
the  same  time  changed,  or  when  there  is  a  change  in  the  valvu- 
lar apparatus  of  the  pulmonic  heart. 

When  explaining  the  two  audible  sounds  of  the  heart,  I  Erroceous  ex- 
endeavoured  to  show  that  they  were  caused  by  the  two  great  sounds.^"  ^ 
currents  of  the  blood ;  the  one  which  passes  from  the  auricles 
into  the  ventricles,  and  the  other  when  it  passes  from  the  ven- 
tricles into  the  arteries ;  and  that  alterations  in  these  two 
currents,  caused  by  morbid  changes  in  the  heart's  structure, 
produced  various  alterations  in  the  character  of  the  sounds,  and 
even  produced  new  sounds.  Such  explanation  of  the  cause  of  , 
the  sounds  is,  however,  directly  opposed  to  the  opinions  of  those 
who  have  attributed  sounds  to  "  the  flapping  of  valves,"  and 
who  have  employed  a  mode  of  reasoning,  and  made  experiments 
to  show  the  effects  of  currents  of  air^  in  order  to  explain  the 
effects  of  currents  of  hlood  ;  thus  applying  the  laws  of  acoustics, 
in  place  of  those  of  hydraulics,  to  explain  the  heart's  sounds.* 
Surely  the  changes  in  the  sounds  which  accompany  an  indurated 
and  unyielding  valve,  would,  it  might  have  been  anticipated, 
have  precluded  so  unphilosophical  an  explanation  ever  to  have 
been  offered. 

A  gentleman  in  the  twenty-fifth  year  of  his  age,  some  membei-s  Case. 
of  whose  family  had  suffered  from  gout^  had  a  severe  attack  of 
what  was  considered  as  rheumatism  in  one  knee,  and  which  left 
him  suddenly.  The  following  year  his  breathing  became  quick- 
ened, and  the  heart's  impulse  increased  ;  these  symptoms  were 
accompanied  by  a  sense  of  oppression  at  the  chest,  and  a  slight 
oedema  of  the  extremities.  The  symptoms  gradually  increased, 
and  he  died  fifteen  years  after  the  commencement  of  the  disease. 

The  semilunar  valves  of  the  aorta  were  found  ossified  and  Case 
agglutinated  together  in  such  a  manner,  as  to  leave  only  a  very 
small  aperture  for  the  transit  of  the  blood  :  in  Fig.  26,  a  section 

1  "  It  is  the  tympanitic  sound  of  tbe  mem-  tVic  existence  of  certain  states  of  diseases  by 
braneous  valves  which,  with  the  time  of  the  the  degree  and  manner  in  which  they  are 
beats,  produces  the  rhythm,  and  we  judge  of        out  of  tunc." — Billing. 
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ohap.xlix.  of  the  aorta  close  to  the  ossified  semilunar  valves,  and  also  the 
great  diminution  of  the  valvular  orifice,  are  represented. 


Fig.  26. 


Case. 


Diseases  of  the  Mitral  Valve. 

Sometimes  the  mitral  valve  becomes  so  thickened,  and  its 
aperture  so  much  constricted,  as  not  to  permit  the  blood  of  the 
left  auricle  to  pass  freely  into  the  left  ventricle.  This  condition 
of  the  mitral  valve  often  accompanies  a  diseased  state  of  the 
aortic  valves. 

In  twenty-nine  cases  of  valvular  disease,  examined  by  For- 
geot,  in  nine  the  aortic  valves  were  alone  affected,  in  ten  the 
mitral,  and  in  the  remaining  ten  both  aortic  and  mitral. 

When  the  mitral  valve  is  alone  diseased,  and  its  aperture 
contracted,  there  must  not  only  be  a  diminution  in  the  stream 
of  blood  which  enters  the  left  ventricle,  but  when  this  valve  does 
not  close  accurately,  there  must  also  be,  when  the  ventricle  con- 
tracts, a  regurgitating  stream  of  blood  from  the  ventricle  into 
the  auricle  ;  a  change  will  tlicreforc  necessarily  take  place  in  the 
second  sound.  In  proportion  as  the  vital  stream  into  the  left 
ventricle  is  lessened,  so  must  the  circulation  through  the  whole 
arterial  system  be  diminished,  and  the  left  auricle  and  pulmonary 
veins  will  become  congested  and  dilated  from  the  regurgitated 
blood. 

A  young  countryman  suffered  from  great  diilicuUy  of  breath- 
ing, and  from  occasional  haimoptoe.  The  "saw  sound"  was 
very  remarkable  :  for  some  months  previous  to  his  death,  he  was 
ill  the  habit  of  hearing  a  noise  when  in  bed  like  tlie  barking 
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of  a  dog    in    a  neighbouring  farm-house.     After   death,  water  chap.  xlix. 
was   found    in  the   left  chest,   large  portions  of  the  lung  apo- 
plectic,   and    the  left  auriculo-ventricular  orifice  contracted;  its 
diameter  not  being  larger  than  the  trunk  of  the  common  carotid 
artery . 


Fig.  27. 

Fig.  27  represents  a  section  of  the  left  auricle,  showing  the  ^^^™  ^.-^ 
diseased  mitral  valve,  and  the  contracted  auriculo-ventricular  collection. 
orifice. 

Diseases  of  the  Tricuspid  Valve. 

The  diseases  of  the  valves  of  the  pulmonic  are  much  less 
frequent  than  those  of  the  systemic  heart.  "  Of  twenty-nine 
cases  of  valvular  disease,  the  tricuspid  was  found  changed  only 
in  one  case,  and  in  none  was  the  semilunar  valves  of  the  pul- 
monary artery  detached."  It  appears,  indeed,  that  the  acute  Forgeot, 
or  inflammatory  affections  attack  chiefly  the  left  heart,  while  the 
right  is  more  the  seat  of  chronic  ailments. 

In  a  former  part  of  this  work  I  pointed  out,  at  some  length, 
the  difference  in  the  structure  and  in  the  functions  of  the  two 
hearts ;  especially  of  their  auriculo-ventricular  valves  :  that  valve 
in  the  systemic  heart  completely  prevents  any  regurgitation  of  the 
blood  into  the  auricle  on  the  contraction  of  the  ventricle,  whilst 
the  valve  of  the  pulmonic  heart  is  so  constructed,  that  when  the 
ventricle  is  distended,  and  its  walls  forced  to  yield  beyond  a 
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Chap.  xlix.  Certain  limit,  the  valvular  aperture  is  tben  widened,  and  a  free 
communication  established  between  the  auricle  and  the  ventricle. 
Hence,  when  that  portion  of  the  endocardium,  the  duplicature 
of  which  forms  the  tricuspid  valve,  becomes  thickened,  and  the 
parietes  of  the  right  ventricle  are  likewise  so  much  thickened 
that  they  cannot  sufficiently  yield  and  permit  the  blood  to  re- 
gurgitate into  the  auricle,  the  valve  then  becomes  unable  to 
perform  the  function  of  a  "  safety-valve,'*  and  various  irregu- 
larities arise  in  the  venous  circulation. 

Symptoms.  An  interruption  to  the  circulation  in  the  left  heart  being  cha- 
racterized by  changes  in  the  arterial  circulation,  an  interruption 
in  the  circulation  of  the  venous  system  is  equally  characteristic 
of  a  disturbance  in  the  circulation  of  the  right  heart.  The  con- 
gested state  of  the  pulmonary  vessels  causes  a  difficulty  and 
oppression  in  respiration  ;  and  the  turgescence  of  the  veins  of  the 
head  renders  the  intellectual  powers  sluggish  and  inert  ;  the 
portal  system  also  becomes  turgid, — a  condition  which  is  fre- 
quently relieved  by  a  spontaneous  haemorrhage  from  the  nose, 
the  lungs,  or  from  the  hsemorrhoidal  vessels. 

Changes  in  The  changes  in  the  currents  of  the  blood  caused  by  a  diseased 
eirapuse.  ^^.-g^^gp-^  valve  producc  changes  in  the  heart's  impulse;  the 
congested  state  of  the  right  ventricle,  which  accompanies  the 
valvular  disease,  increasing  the  force  of  the  ventricular  contrac- 
tions. This  increased  action  must  influence  the  circulation  in 
the  pulmonary  artery  ;  and  therefore  we  find  that  it  is  in  dis- 
eases of  the  systemic  heart  that  changes  take  place  in  the  arte- 
rial pulse. 

and  in  the  When  tlic  passagc  of  the  blood  from  the  right  auricle  to  the 

ventricle,  or  when  the  regurgitation  of  tlie  blood  is  impeded,  the 
second  sound  of  the  heart  is  changed,  assuming  different  charac- 
ters according  to  the  condition  of  the  tricuspid  valve,  and  of  the 
surrounding  parts. 

In  such  complicated  cases  various  alterations  must  necessarily 
take  place  in  the  currents  of  the  blood;  and  consequently  in  the 
sounds  of  the  heart,  such  as  we  cannot  suppose  could  be  discri- 
minated by  the  human  ear.  With  this  impression,  we  are  com- 
pelled to  doubt  the  accuracy  of  many  of  those  signs  that  have 
been  pointed  out  by  auscultators  as  appertaining  to  particular 
alterations  in  tlie  heart's  apparatus.     I  am  inclined  to  suspect 
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that  those  physical  signs,  described  with  so  much  pedantic  accu-  chap.xlix. 
racy,  have  not  been  the  result  of  actual  observation,  but  the 
offspring*  of  fertile  imaginations, — an  opinion  which  is  corrobo- 
rated by  the  numerous  errors  in  diagnosis  made  by  those  who 
place  their  chief  reliance  upon  physical  signs. 
When  we  contemplate  the  ffreat  number  of  the  organic  dis-  Difficulties 

r     I       I  1     .  r  ,     .      ,  .  ,       ofthedia- 

eases  oi  the  heart, — their  various  stages, — their  duration, — the  gnosis 
numerous  tissues  which  enter  into  its  composition, — the  different 
portion  of  each  tissue  which  may  be  separately  affected,  and  their 
combinations  with  the  diseases  of  other  organs,  we  need  not 
indeed  be  surprised  at  the  difficulty  in  distinguishing  the  organic 
diseases  of  the  heart  from  each  other. 

The  difficulty  is  still  further  increased,  when  we  consider  that 
there  is  scarcely  one  symptom  of  the  organic  diseases,  physiolo- 
gical or  anatomical,  which  is  not  to  be  also  met  with  in  the 
functional  diseases  of  the  centi-al  organ.  Nevertheless,  an  ac- 
curate knowledge  of  the  physiological  and  anatomical  symptoms, 
together  with  the  history  of  the  disease,  will  in  many  instances 
enable  a  correct  opinion  to  be  formed  of  its  nature  and  general 
character, — an  opinion  of  far  more  importance,  as  regards  the 
treatment  that  should  be  adopted,  than  any  remedial  means  sug- 
gested merely  by  a  knowledge  of  some  minute  changes  which 
may  have  taken  place  in  the  structure  of  the  organ.  How  much 
more  rational  would  a  system  of  treatment  be,  in  a  case  of  gouty 
affection  of  the  heart,  founded  on  the  principle  of  treating  gout 
generally^  than  a  system  based  upon  the  knowledge  of  a  disease 
of  any  particular  portion  of  the  serous  membrane  of  the  heart  ? 

These  remarks  strictly  apply  to  the  diseases  of  the  endocar- 
dium, as  there  are  but  few  symptoms  which  can  be  said  properly 
to  belong  to  each  of  them.  The  only  step  which  can  with  con- 
fidence be  taken  in  order  to  distinguish  a  disease  of  the  lining 
membrane  of  the  heart,  is  to  determine  whether  it  be  ihe  endo- 
cardium of  the  pulmonic  or  of  the  systemic  heart. 

Treatment. 

As  regards  the  treatment  of  the  diseases  of  the  endocardium, 
I  have  little  to  add  to  what  has  been  already  said,  when  con- 
sidering "  The  treatment  of  the  diseases  of  the  heart  in  general," 
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Chap.  xlfx.  aiicl  to  the  observations  that  have  been  made  on  the  treatment 
of  its  inflammatory  aifections. 

As  it  is  extremely  probable  that  more  or  less  inflofrnmation 
may,  during  the  progress  of  organic  changes  in  the  endocardium, 
occasionally  supervene,  the  presence  of  such  inflammation  should 
always  be  taken  into  consideration,  when  any  system  of  treat- 
ment is  adopted.  My  impression  is,  that  the  benefit  so  often 
derived  from  the  preparations  of  iodine^  colcliicum^  and  won^  in 
this  class  of  ailments,  is  produced  by  the  influence  which  these 
medicinal  substances  are  known  to  have  on  the  arthritic  and 
rheumatic  inflammations,  which  accompany  the  changes  in  the 
structure  of  the  valves ;  and  also  by  their  influence  in  promoting 
the  absorption  of  the  lymph  that  has  been  effused  on  their  sur- 
face and  on  the  sub-serous  cellular  tissue. 

Besides  the  use  of  such  remedies  as  may  subdue  any  inflam- 
matory condition  of  the  endocardium,  all  those  means  should 
likewise  be  employed  which  diminish  the  vigour  and  irritability 
of  the  heart,  compatibly  with  the  functions  of  life. 

For  this  purpose  neurotics^  cautiously  administered,  may  be 
had  recourse  to  ;  but  serious  consequences  follow  when  those 
medicines  are  given  in  too  large  doses,  which  diminish  so  much 
the  power  of  the  heart,  that  from  the  median  leal  obstruction  to 
the  circulation  caused  by  diseased  valves,  the  heart  is  unable  to 
circulate  the  blood.  It  is  under  these  circumstances  that  fatal 
effects  have  arisen  from  the  injudicious  use  of  digitalis^  hydro 
cyanic  acidj  and  chloroform. 

During  one  of  the  paroxysms  of  syncope,  so  frequent  in  those 
suffering  from  diseases  of  the  lining  membrane  of  the  h(?art,  the 
heart  being  then  congested  and  unable  to  propel  the  blood,  the 
abstraction  of  a  small  quantity  of  blood  from  a  vein,  as  from  the 
external  jugular,  may  be  safely  employed.  This,  along  with  the 
Jipplication  of  stimuli  to  the  Schneiderian  membrane  and  cutane- 
ous surface,  will  assist  the  heart  to  carry  on  the  circulation.  The 
vital  element  must,  however,  in  such  cases  be  taken  away  with 
much  caution  ;  for,  as  I  observed,  when  considering  the  effects  of 
neurotics,  if  more  blood  happens  to  be  removed  than  is  consistent 
with  the  continuance  of  the  action  of  the  heart,  life  is  instantly 
extinguished. 

Analogous  to  llie  effects  of  blood-letting,   is  dry-nipping  on 
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the  chest,  or  back  of  the  neck, — -a  remedy  which  may  always  be  chap.  xlix. 
unhesitatingly  employed.  ~ 

In  the  treatment  of  the  organic  affections  of  the  heart,  it  is 
always  essential  to  adopt  all  those  measures  which  will  prevent 
the  circulation  from  being  accelerated  ;  and  such  means  are  more 
especially  applicable  in  those  cases  where  there  is  a  morbid 
change  of  the  valves. 

The  processes  of  incretion  and  of  excretion  should  be  carefully 
regulated  by  due  attention  to  diet,  and  the  judicious  use  of  pur- 
gatives. Locomotion  should  be  guarded  against,  especially  any 
immoderate  muscular  exertion  ;  and  all  mental  excitement  is 
equally  inadmissible  j  for,  in  the  more  aggravated  form  of  val- 
vular disease,  death  has  in  many  instances  immediately  followed 
a  violent  muscular  effort  or  mental  emotion. 

By  employing  these  different  remedial  agents,  and  judiciously 
adapting  them  to  each  case,  it  is  surprising  how  long  the  lives  of 
those  suffering  from  diseased  valves  have  in  many  instances  been 
prolonged  ;  and  though  there  are  many  diseases  of  the  heart 
which  cannot  be  cured,  we  should  not  the  less  value  those  means 
by  which  they  may  be  alleviated.  "  There  is  no  disease,  how- 
ever hopeless,  that  does  not  admit  of  some  mitigation,  if  not 
suspension,  when  managed  according  to  the  dictates  of  experience 
and  sound  pathology."  Forbes. 
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DISEASES  OF  THE  TISSUES  OF  THE  HEART. 


Peculiarities 
in  the  struc- 
ture of  the 
heart's 
iQuscles, 


and  in  their 
functions. 


Diseases  of  the  muscles  of  the  heart;  peculiarities  in  their  structure  and 
functions;  hurtful  effects  of  fatigue  ;  laceration  of  the  muscles;  the  mus- 
cles of  the  heart  are  never  affected  with  spasm,  paralysis,  nor  rheumatism  ; 
increase  of  the  muscles;  terms  employed  to  designate  this  condition; 
causes  of  the  increase  of  the  muscles;  symptoms  and  treatment;  diminution 
of  the  muscular  tissue  ;  softening  of  the  muscular  tissue. 

Before  entering  upon  the  investigation  of  the  diseases  of  the 
muscles  of  the  heart,  we  are  led  to  consider  the  nature  of  the 
functions  which  these  muscles  are  destined  to  perform,  and  also 
to  endeavour  to  reveal  peculiarities  in  their  organization  by 
which  they  are  enabled  to  execute  an  office  in  some  respects 
unlike  that  of  other  muscles. 

It  has  already  been  observed,  that  the  small  quantity  of  cel- 
lular tissue  which  is  interposed  between  their  fibres,  and  the 
proportionally  large  size  of  their  arteries  when  compared  with 
those  of  other  muscles,  are  striking  peculiarities  in  the  structure 
of  the  muscles  of  the  heart. 

The  heart's  muscles  are  remarkable  not  only  for  their  unceas- 
ing action  during  the  whole  span  of  life,  but  for  their  rhythmic 
contractions  not  being  interrupted,  even  after  the  cardiac  nerves 
have  been  divided,  or  the  blood  has  been  evacuated  from  the 
heart's  cavities — a  phenomenon  which  continues,  in  some  races 
of  beings,  after  the  heart  has  been  for  several  hours  removed 
from  the  body.  Bichat  says,  "  the  motion  of  the  heart  appears 
to  be  innate,  coming  neither  from  the  brain  nor  the  blood," 
affording,  as  I  have  etideavourel  to  establish,  an  incontro- 
vertible proof  that  the  heart  is  endowed  with  a  special  nervous 
centre. 

The  peculiarities  in  the  structure,  and  in  the  functions  of  the 
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niuscles  of  the  heart,  cannot  fail  to  have  a  decided  influence  on     chap.  l 
the  character  of  its  diseases  ;  and  they  must  surely  be  sufficient 
to  point  out  how  the  heart's  disorders  are  in  many  respects 
unlike  those  of  any  other  organ. 

The  various  changes  to  which  the  voluntary  muscles  are  ex- 
posed, materially  assist  in  explaining  the  changes  in  the  muscles 
of  the  heart. 

The  most  frequent  change   in    the   condition  of  voluntary  Muscular 
muscles  is  produced  by  fatigue.     Whenever  these  muscles  are  ^  *^^' 
wearied,  from    walking  or   riding  on  horseback,    they  become 
tender  to  the  touch,  and  more  or  less  painful  when  thrown  into 
action  ;  and  they  continue  in  this  state,  according  to  the  degree 
of  fatigue  which  they  may  have  undergone. 

That  the  muscles  of  the  heart  are  liable  to  fatigue,  we  have  as 
conclusive  evidence  of  as  we  have  of  a  like  state  of  the  volun- 
tary muscles  of  animal  life.  Whenever,  from  any  unusual 
exertion  of  these  muscles,  such  as  in  running,  the  heart  becomes 
congested,  additional  efforts  are  then  made  by  the  heart  to  ex- 
pel the  congested  blood ;  and  these  efforts  are,  in  some  instances, 
so  long-continued,  that  a  considerable  time  elapses  before  the 
increased  action  of  the  heart  is  tranquillized,  and  before  the 
uneasy  feelings  in  the  chest  which  accompanied  it,  are  subdued. 

But  sometimes,  as  happens  with  voluntary  muscles,  the  ex- 
cited action  of  the  heart  is  so  long-continued,  that  the  repose  of 
the  rest  of  the  muscular  system  is  insufficient  to  quiet  it ;  and 
the  heart,  in  many  instances,  continues  in  this  state  of  excite- 
ment for  a  very  lengthened  period. 

Another  change  in  voluntary  mascles  is  that  which  is  caused  Eflfectsofa 
not  by  long-continued  exertion,  but  by  a  sudden  and  violent  tk)n'^^°  *^^^ 
muscular  effort,  such  as  is  made  in  order  to  avert  some  serious 
injury,  as  when  a  person  falls,  or  makes  an  exertion  to  prevent 
his  falling.  The  muscles,  under  such  circumstances,  become 
extremely  tender  to  the  touch,  some  of  them  remain  incapable 
of  being  contracted  without  great  suffering,  even  for  months. 

It  also  sometimes  happens  that,  in  consequence  of  a  violent  Laceration  of 
and  sudden   action  of  a  muscle,   some   of  its  fibres  are  abso-  ™^''^^''- 
lutely  lacerated  ;  an  injury  which   is  attended  by  instantaneous 
and  intense  pain,  and  from  which,  in  many  instances,  the  muscle 
never  altogether  recovers.    The  gastrocnemius  and  the  sartorius 
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r.uAP.  L.  muscles  are  particularly  liable  to  this  accident ;  and  the  sufiferer 
can  always  point  out  the  precise  spot  where  the  muscular  fibres 
have  been  torn  ;  at  which  place  a  distinct  fissure  may  be  readily 
detected  beneath  the  integuments  of  the  limb,  especially  if  the 
part  be  examined  soon  after  the  accident,  and  before  the  laceration 
is  masked  by  an  eifusion  of  blood  into  the  adjacent  cellular  tissue. 
Of  the  laceration  of  the  muscular  fibres  of  the  heart,  patho- 
logical anatomy  affords  eyidence.  The  severe  character  of  some 
accidents  which  affect  the  heart,  the  laceration  of  the  valves, 
and  the  rupture  of  the  muscular  parietes  in  diseased  hearts,  and 
the  formation  of  aneurism  are  all  examples  of  this  injury  of  the 
muscles  of  the  heart. 

Now,  althougli  we  may  not  have  sufficient  proof,  that  all  these 
different  changes  take  place  in  the  muscles  of  the  heart,  yet  it 
may  be  legitimately  inferred,  that,  as  these  muscles  are  both 
voluntary  and  involuntary,  such  changes  do  take  place  in  them  ; 
an  opinion  which  is  corroborated  by  various  phenomena  in  the 
diseases  of  the  heart.  But,  in  establishing  an  analogy  between 
the  muscles  of  the  heart  and  those  of  voluntary  motion,  a  re- 
markable circumstance  must  be  kept  in  mind,  that  the  muscles 
of  the  heart  have  no  repose  during  the  whole  span  of  human 
life  ;^  and  also,  that  their  rhythmic  action  forms  a  striking  con- 
trast to  that  of  voluntary  muscles, 
iicaits  We  have  no  evidence  to  show  that  the  muscular  tissue  of  the 

never'affecied  ^cart  is  cvcr  affcctcd  by  spasm ;  nor,  indeed,  could  this  have 
with  KpasiD.  been  rationally  anticipated  ;  no  change  having  been  observed 
after  death  in  the  muscular  tissue  of  those  who  have  died  of 
convulsions  or  even  of  tetanus.  I  am,  therefore,  disposed  to 
discredit  the  opinion,  or  rather  the  hypothesis,  that  the  heart  is 
subject  to  spasm,  and  that  spasm  of  the  heart  is  sometimes  the 
cause  of  death.  This  opinion  has  been  given  in  some  of  those 
cases  where  no  cause  of  death  could  be  discovered  by  dissection  ; 
and  the  vague  hypothesis  has  been  often  resorted  to  in  order  to 
account  for  the  fatal  disease,  and  to  cloak  our  ignorance  of  its 
true  nature.  If  we  could  for  a  moment  suppose  that  the  muscles 
of  the  heart  were  liable  to  spasm,  so  common  an  affection  in  the 

'  "Tho  organic  muscles  are  not  subject.  wearied  and  pained  b.v  too  much  motion  , 

to  those  prostrations  of  force  so  comnion  to  yot,  in  acute  feverp,  the  heart  is  moved  with 

those  of  animal  life."— Bicit  AT.  ^reat  celerity  for  many  days,   without  the 

"  Hut,  whilst  the  voluntary  musolcs  arc  least  sense  of  pain  !"--Yan  Swibtkn. 
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gastrocnemius^  arising  from  a  disordered  stomach,  or  inordinate     Chap.  l. 
fatigue,  is  it  not  probable  that  spasm  of  the  muscles  of  the  heart 
would  be  a  frequent  cause  of  death  ? 

"  There  are  some  things,"  observes  the  learned  Bichat, 
*'  which  seem  to  correspond  with  convulsions,  such  as  the 
irregularities  of  the  pulse  in  fevers,  irregularities  which  should 
be  carefully  distinguished  from  such  as  are  caused  by  organic 
diseases  of  the  heart,  and  are  quite  different  to  spasms  of  the 
voluntary  muscles."  Bichat. 

How  those  poisons^  which  act  almost  instantaneously,  destroy  Action  of 
life,  we  have  no  positive  evidence  ;  but  it  is  probable  that  they  thTheart" 
are  either  absorbed  and  mixed  with  the  blood ;  or  that,  by  their 
direct  influence  upon  the  gastric  nerves,  they  prove  fatal  by  their 
action  on  the  cerebro-spinal,  and  on  the  ganglionic  systems; 
we  may,  therefore,  infer  that  it  is  chiefly  by  their  action  on  the 
cardiac  plexus  that  they  extinguish  life. 

The  muscles  of  the  heart,  Bichat  observed,  are  never  para-  Muscles  of 

11  -1  .        ,  .    ,      .  .  .  -    ,  the  heart  are 

iysed,  neither  m  hcemiplegia  nor  \n  paraplegia  ;  and  he  was  exempt  from 
also  of  opinion,  that  as  only  the  muscles  of  locomotion  are  liable  eases. 
to  convulsions,  it  is  probable  that  the  heart  is  never  affected 
with  convulsive  movements. 

I  have  already  mentioned  that  the  heart's  muscles,  as  well 
as  those  of  all  t^e  other  organs  of  organic  life,  appear  to  me  to 
be  exempt  from  rheumatism^  because  an  attack  of  that  affection 
would  not  fail  instantly  to  prove  fatal.  It  may,  indeed,  be  ob- 
served that  throughout  the  whole  animal  creation  means  are 
provided  to  protect  some  organs  from  certain  diseases  as  well  as 
from  injuries,  which  means  are  multiplied  in  proportion  to  the 
importance  of  their  functions.  Thus  some  are  defended  from 
atmospheric  agencies  by  an  external  covering,  or  integument ; 
some  by  osseous  parietes ;  some  by  bony  canals  ;  and  some  are 
in  pairs,  so  that  if  one  be  injured,  the  other  is  sufficient  to  per- 
form the  function  for  which  both  were  destined.  Hence  it 
appears  legitimate  to  infer  that  the  heart  of  all  the  vital  organs 
is  possessed  of  an  organization,  not  only  to  protect  it  from 
external  injury,  and  to  secure  the  uninterrupted  circulation  of 
the  blood  through  its  cavities,  but  that  it  is  endowed  with  a 
structure  to  render  it  exempt  from  some  of  those  maladies  to 
which  the  organs  of  animal  life  are  subject. 

2  K 
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Chap.  l.        Whilst  the  heart  is  not  liable  to  some  of  those  diseases,  an 

Morbid"       attack  of  which  would  immediately  interrupt  the  circulation  of 

the  muscular  the  blood,  its  muscular  tissue  is,  from  its  unceasing  action,  more 

tissue.  subject  to  certain  ailments  than  perhaps  any  of  the  other  muscles 

of  organic  life. 

The  most  remarkable  morbid  changes  in  the  muscles  of  the 
heart  are  a  preternatural  increase^  and  a  diminution  in  the 
quantity  of  the  muscular  fibres,  an  alteration  in  their  consist- 
ence, and  also  in  their  colour, — the  effusion  of  blood, — and  the 
formation  of  pus  and  of  bone,  in  the  interstitial  cellular  tissue. 
Although  morbid  growths  are  rarely  met  with  in  the  muscular 
system,  scrofulous,  schirrous,  hcematoid,  and  melanoid  tubercles, 
are  found  in  the  parietes  of  the  heart ;  some  being  formed  in 
the  muscular,  and  others  in  the  fibrous  lamina  both  of  the  peri- 
cardium and  of  the  endocardium. 

Deposits  of  bone  and  cysts,  filled  with  a  cretaceous  matter, 
are  not  unfrequently  found  also  in  the  muscular  parietes  of  the 
heart,  especially  in  gouty  subjects.  The  muscles  of  the  heart, 
like  other  portions  of  the  muscular  system,  are  sometimes  con- 
verted into^^,  and  into  matter  iQ^Qmblmg  spermaceti. 

Increase  of  the  Muscular  Tissue  of  the  Heart. 

Increase  of         Of  all  the  changes  in  the  muscular  tissue,  the  most  frequent 
tibreT"'^^"^'''^  is  a  preternatural  increase  in  the  number  of  the  muscular  fibres, 
or  an  enlargement  of  the  parietes  of  the  heart. 

The  voluntary  muscles  increase  in  size  and  in  density,  in  pro- 
portion as  they  are  used,  in  the  same  manner  as  they  diminish 
when  they  are  seldom  brought  into  action  ;  but  the  same  change 
is  not  met  with  in  the  involuntary  muscles,  unless  when  the 
organs  to  which  they  belong  are  diseased. 

This  probably  arises  from  the  circumstance,  that  when  an 
organ,  in  the  composition  of  which  there  is  a  muscular  structure, 
becomes  diseased,  such  as  the  urethra  or  alimentary  canal,  more 
powerful  muscular  contractions  being  then  required  to  propel  the 
contents  of  the  bladder  and  intestine,  the  number  of  their 
muscular  fibres  is  increased.  This  change  is  remarkable  in  the 
muscular  tissue  of  the  heart  when  there  has  been  an  increased 
vigour  of  its  parietes  in  order  to  overcome  a  hindrance  to  the 
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free  passage  of  the  blood  through  its  cavities.     Aq  increase  of    Chap.  l. 
muscular  fibres  in  such  cases  seems  therefore  to  be  a  process  of 
the  economy — of  the  vis  conservatrix — by  which,  when  certain 
organs  have  become  changed  in  structure,  they  are  yet  enabled 
to  perform  more  or  less  perfectly  their  respective  functions. 

An  increase  in  the  muscular  parietes  of  the  heart,  though  it  Diflferent 
had  been  previously  noticed,  was  first  considered  as  a  distinct  aSgnld  to  it. 
disease  by  Dupuytren,  by  whom  it  was  denominated  "  nutritive 
irritation,"  and  by  Corvisart,  "passive  aneurism."  Afterwards 
Laennec  called  it  "hypertrophy,"  a  name  signifying  an  "in- 
creased nutrition."  This  term  has  since  been  employed  to  ex- 
press, not  merely  an  enlargement  of  the  muscles  of  the  heart, 
but,  in  a  generic  sense,  to  designate  an  increase  in  the  bulk  of 
other  tissues.  An  "  increase  of  the  nutrition"  of  a  tissue  cannot  These  names 
surely  be  considered  as  a  disease  or  a  morbid  process.  The  able. 
function  of  nutrition  is  constantly  varying  in  every  organ,  like 
all  the  other  functions  of  organic  life  ;  so  that  surely  it  is  an 
abuse  of  language  to  say,  that  when  the  bulk  of  a  muscle,  or  of 
a  bone,  or  of  the  adipose  tissue,  is  preternaturally  augmented, 
that  such  is  a  distinct  disease  to  which  the  name  of  Hypertrophy 
is  appropriately  applied.  Indeed,  hypertrophy  is  a  term  which 
appears  to  me  very  objectionable,  being  in  no  respect  preferable 
to  those  formerly  employed,  and  equally  ill  calculated  to  de- 
nominate a  genus  of  diseases,  as  headache,  cough,  tenesmus,  or 
palpitation  ;  these  terms  merely  expressing  5?/7?2p/ow5,  and  symp- 
toms too  which  are  present  in  almost  every  disease  of  the  head, 
of  the  heart,  and  of  the  alimentary  canal. 

There  is  no  disturbance  in  the  functions  of  the  muscles  of  the  Causes  which 
heart  more  frequent  than  an  increase  in  their  action  ;  and  this  muscular 
increased  action  produces  an  increase  in  their  bulk.      The  in-  **^^"® 
creased  action  must,  however,  continue  for  a  lengthened  period, 
before  the  muscular  parietes  of  the  heart  are  increased  in  thick- 
ness, if  we  may  judge  from  what  takes  place  in  similar  circum- 
stances in  other  muscular  sacs,  such  as  in  the  urinary  bladder. 
At  the  same  time,  the  heart's  muscles  having  no  repose,  their  bulk 
must  be  more  rapidly  increased  than  that  of  most  other  muscles. 

An  increased  action  of  the  muscles  of  the  heart,  and  the  sub- 
sequent augmentation  of  their  fibres,  may  be  produced  by  several 
distinct  causes. 
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Chap.  L. 

Inflamed 
pericardium 
or  endocar- 
dium. 

Congestion. 


When  either  the  pericardium  or  the  endocardium  is  inflamed, 
the  contiguous  muscular  tissue  becomes  irritated,  and  the  action 
of  the  heart  increased,  and  in  proportion  to  the  degree  of  the 
congestion,  the  muscular  parietes  increase  in  thickness. 

And  whenever  either  the  heart's  cavities,  or  the  coronary 
vessels  become  congested^  the  muscular  parietes  are  preter- 
naturally  excited  ;  the  force  and  frequency  of  their  contractions 
being  augmented  in  proportion  to  the  difficulty  of  circulating 
the  blood.  Congestion  of  the  cavities  of  the  heart  and  coronary 
vessels  will,  I  am  persuaded,  in  many  instances,  account  for 
those  cases  where  there  has  been  an  increased  bulk  in  the 
muscular  parietes  of  the  heart  without  any  other  alteration  in  its 
structure.  To  this  conclusion  I  have  been  also  led  from  the 
mode  of  treatment  by  which  the  congestion  may  be  relieved ; 
and  it  seems  to  me  extremely  probable,  that  some  cases  alluded 
to  by  that  able  anatomist,  John  Bell,  were  of  that  description. 

"  The  hearty  which  is  so  often  dilated  by  weakness,  is  some- 
times reduced  in  size  by  an  increase  of  strength  and  action.  It 
becomes  dense,  firm,  thick  in  substance,  but  small  in  its  cavity  ; 
it  appears  to  be  dilated  without,  but  is  in  fact  contracted  within. 
This  thickening  of  the  walls  of  the  ventricles  is  what  I  cannot 
understand,  though  I  have  cut  many  such  hearts  with  the  utmost 
care.  There  is  no  ossification  of  the  valves,  no  straightening 
of  the  aorta,  nor  any  other  obstruction  to  excite  the  heart. 
There  is  no  enlargement  of  the  auricles,  no  dilatation  of  the 
veins,  no  disease  of  the  arteries ;  nothing  appears  but  a  thick- 
ening, and  enlargement,  and  condensation  of  the  walls  of  the 
ventricles,  a  proportioned  enlargement  of  the  columnse  carneae, 
and  a  proportioned  narrowing  of  the  cavity  of  the  heart  itself. 
Upon  opening  such  a  heart,  one  would  almost  pronounce  it 
natural.  If  one  should  speculate  upon  its  peculiarities,  they 
would  (finding  the  heart  strengthened,  and  its  valves  and  vessels 
all  sound)  pronounce  that  it  would  cause  rather  a  vigorous  circu- 
lation and  strong  health  ;  yet  I  shall  never  forget  the  miseries  I 
have  seen  patients  endure  from  having  such  a  heart.  Tliey  have 
often  a  full  and  bloated  habit  of  body  ;  a  pulse  weak  at  all  times, 
but  trembling,  and  hardly  sensible,  when  a  fit  of  difficult  circula- 
tion approaches  ;  then  the  pulse  vanishes ;  the  patient  sometimes 
faints  ;  the  anxieties,  oppressed  breathing,  languid  pulse,  actual 
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fainting,  and  all  the  intermediate  conditions  less  than  fainting,     Ghap.  l. 
but  like  it,  and  infinitely  more  miserable,  make  their  chief  suffer- 
ings.     After  struggling  long  under  this  disease,  the  patients 
grow  languid  for  a  few  days,  often  become  dropsical,  and  then  die. 

"  The  variety  of  symptoms  which  those  suffer  who  have  this 
simplest  of  all  the  diseases  of  the  heart  is  very  surprising,  and 
puts  to  nought  all  our  conjectures  about  certain  signs  indicating 
particular  diseases  of  the  heart.  We  cannot  be  surprised,  that 
in  great  enlargements  of  the  auricles,  or  vast  aneurisms  of  the 
aorta  ;  or  in  those  enlargements,  in  which  something  like  polypi 
are  found,  and  where,  as  Mr.  Holder  often  said  of  himself,  the 
circulation  seems  to  go  on  for  a  time  at  one  corner,  as  it  were,  of 
the  heart ;  in  all  such  cases,  we  cannot  wonder  at  there  being 
heard  noises  like  the  rushing  of  water  in  great  cisterns.  But 
how  such  should  be  heard  in  this  thickening  of  the  heart,  I  can- 
not conceive  ;  yet  surely  enough  one  gentleman,  whose  disease 
came  upon  him  all  at  once,  and  while  perfectly  at  rest,  with  the 
.sudden  sense  of  something  bursting  within, — who  had,  more- 
over, for  several  years  a  palpitation  which  could  be  felt  out- 
wardly, and  a  plunging  noise,  which  at  times  the  by-standers 
could  hear  very  loud  ;  who  died  in  the  end  in  great  distress, — 
had  yet  none  of  these  ossified  valves,  enlarged  aorta,  nor  other 
organic  affections,  which  there  was  so  much  reason  to  suppose, 
but  merely  this  thickening  of  the  substance  of  the  heart."  Anatomy. 

But  a  long-continued  increased  action  of  the  muscular  parietes  Diseased 
of  the  heart,  followed  by  an  increase  in  their  bulk,  is  frequently  ^^^"^^^^ 
caused  by  a  mechanical  interruption  to  the  free  transit  of  the 
blood  through  the  auricular  and  ventricular  cavities ;  such  in- 
terruptions being  the  effects  of  a  morbid  change  in  some  portion 
of  the  valvular  apparatus. 

When  the  muscular  tissue  is  increased,  that  increase  is  met 
with  in  different  portions  of  the  heart,  according  to  the  site  of 
the  obstruction  to  the  circulation ;  it  may  be  either  in  the 
parietes,  or  in  the  fleshy  pillars  of  the  valves.  The  increase  of 
the  muscular  tissue  is  chiefly  met  with  in  the  walls  of  the  ven- 
tricles ;  and  more  frequently,  and  to  a  greater  degree,  in  the 
systemic  than  in  the  pulmonic  ventricle  ;  the  walls  of  the  left 
ventricle  sometimes  acquiring  more  than  double  their  natural 
thickness. 
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Chap.  l.  When  there  is  an  increase  in  the  bulk  of  the  muscles,  some- 
times there  is  a  diminution  and  sometimes  an  increase  in  the 
cavities  of  the  heart. 

Symptoms. — Keflecting  on  the  symptoms  physiological  and 
anatomical  which  accompany  an  increase  in  the  muscular 
parietes  of  the  heart,  it  will  at  once  appear  that  as  an  increase 
of  muscular  fibre  is  not  a  primary  disease,  but  the  effect  of  a 
morbid  condition  of  some  portion  of  the  structure  of  the  heart, 
or  of  some  change  in  the  quantities  or  qualities  of  the  blood,  the 
assemblage  of  symptoms  must  be  varied  by  that  disease  with 
which  the  changes  in  the  muscles  is  accompanied.  Thus  an  in- 
crease in  the  muscular  fibres  is  occasioned  by  a  long- continued 
congestion,  causing  irritation  ;  by  a  vitiated  blood  ;  by  frequent 
and  protracted  nervous  excitement ;  or  by  a  mechanical  hindrance 
to  the  passage  of  the  blood  through  the  heart's  cavities  ;  in  each 
of  these  cases  the  increased  bulk  of  the  muscular  parietes  will 
be  attended  with  symptoms  essentially  different. 

The  symptoms  arising  from  an  augmentation  of  the  muscular 
tissue  will  also  vary  according  to  the  portion  of  the  heart's 
parietes  which  is  affected.  If  it  be  that  of  the  systemic  heart, 
we  may  look  for  those  symptoms  caused  by  an  irregular  circula- 
tion of  the  arterial  blood ;  and  if  it  be  a  portion  of  the  pulmonic 
heart,  an  assemblage  of  symptoms  will  be  produced  from  irregu- 
larities in  the  venous  circulation. 

To  discriminate  the  portion  of  the  heart's  parietes  in  which 
the  muscular  fibres  are  increased,  we  must  not  expect  that  the 
local  symptoms  will  give  us  sufficient  information.  The  symp- 
toms of  a  disturbed  circulation  of  the  pulmonic  and  of  the  sys- 
temic heart  on  the  different  systems  of  the  economy  will  alone 
be  the  means  of  pointing  out  an  accurate  diagnosis. 

When  the  walls  of  the  heart  are  increased  in  thickness,  there 
is  a  proportionable  increase  in  the  impulse;  but  from  the  increased 
thickening  the  intensity  of  the  sounds  is  diminished.  There  is 
also  a  dulness  perceptible  on  percussion^  according  to  the  degree 
and  extent  of  the  increase  in  the  bulk  of  the  heart. 

Treatment. —  From  whatever  cause  the  action  of  the  muscular 
parietes  of  the  heart  may  liave  l)ccn  preternatural ly  increased,  it 
is  quite  clear  that  the  curative  indications  are  to  employ  those 
means  which  tranquillize  their  action,  in  addition  to  such  re- 
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medies  as  may  be  required  to  alleviate  the  primary  affection  by  Chap.  l. 
which  the  increased  action  of  the  heart  had  been  excited.  If 
we  are  able  to  remove  the  cause  of  the  increased  action  of  the 
heart,  the  number  of  muscular  fibres  will  gradually  diminish  in 
the  same  manner,  as  they  were  increased  by  unusual  exertions. 
The  decay  of  the  muscular  fibres  by  rest  is  exemplified  in  all 
muscles  which  have  not  been  for  some  time  called  into  action  ; 
and  it  is  extraordinary  how  greatly  the  voluntary  muscles  will 
sometimes  diminish  in  bulk  when  a  limb  has  been  so  much  in- 
jured that  it  is  unable  to  be  moved  for  even  a  few  weeks.  When, 
therefore,  any  of  the  voluntary  muscles  are  injured,  or  otherwise 
diseased,  the  state  of  perfect  repose  into  which  they  are  instinc- 
tively placed  is  an  essential  element  in  restoring  them  to  health  ; 
but  the  unceasing  contractions  of  the  muscles  of  the  heart  not 
only  deprive  them  of  the  benefit  of  rest,  but  become  an  additional 
stimulus  to  any  disorder  with  which  they  may  be  affected. 

Diminution  of  the  Muscles  of  the  Heart. 

Contrasted  with  an  increase  of  the  muscular  parietes  of  the 
heart,  there  is  a  class  of  affections  wherein  that  tissue  is  preter- 
naturally  diminished}  The  same  demand  of  the  economy  to 
increase  the  muscular  parietes  in  persons,  who  are  exposed  to 
great  muscular  efforts,  not  being  required  in  those  who  lead  a 
sedentary  life,  the  number  of  the  muscular  fibres  of  the  heart 
become  diminished  ;  and  adipose  matter  is  often  deposited  in 
proportion  as  the  muscular  tissue  has  been  wasted. 

A  diminution  in  the  muscular  fibres  of  the  heart  is  met  with 
in  various  degrees.  In  some  cases  the  parietes  are  so  thin  as  to 
become  transparent,  especially  those  of  the  right  auricle;  wherein 
the  bundles  of  muscular  fibres  are  so  few,  that  the  exterior  and 
interior  membranes  are  in  contact  with  each  other.  Bertin. 

A  diminution  in  the  muscular  walls  of  the  heart  will  be  neces- 


1  "There  is  a  state  of  the  heart  the  exact  suaded  that  John  Hunter's  heart  was  pri- 

reverse  of  all  this,   when  the  flesh   of  the  marily  affected,  either  from  his  head,   or 

heart  degenerates,  where  you  can  hardly  re-  from  the  state  of  his  bowels.     I  have  no 

cognise  it  as  a  muscular  structure ;  and  what  doubt  that  he  had  been  long  ill,  from  the 

are  we  to  ascribe  this  to  ?    Now,  this  was  state  of  his  bowels  ;  but  his  heart  got  into  a 

the  case  with  Mr.  Hunter  ;  and  as  I  am  a  state,  first  of  functional,  and  next  of  organic  Abernelhy's 

person  of  a  very  prejudiced  mind,  I  am  per-  disease."  Ledurcs. 
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Chap.  l.  sai'ily  accompanied  with  a  corresponding  diminution  of  the  heart's 
vigour.  This  condition  of  the  central  organ  explains  many  of 
those  cases  of  feeble  circulation,  with  all  its  effects  on  the  dif- 
ferent systems  of  the  economy ;  of  which  we  meet  frequent 
examples. 
^^"^  A  lady,  of  an  exceedingly  feeble  frame  and  of  a  nervous  tem- 

perament, complained  for  a  number  of  years  of  great  weakness, 
fits  of  fainting,  approaching  to  syncope,  accompanied  by  symp- 
toms of  hysteria.  On  examining  the  heart,  after  her- death, 
there  was  no  deviation  from  the  healthy  state  apparent,  but 
merely  a  considerable  diminution  of  its  bulk. 

Treatment. — The  treatment  of  those  cases  where  there  is  a 
feeble  heart,  is  precisely  opposite  to  that  which  ought  to  be^em- 
ployed  to  tranquillize  a  heart  whose  muscular  powers  are  too 
vigorous.  That  food  should  be  preferred  which  yields  the  largest 
proportion  of  fibrine,  as  well  as  those  medicines,  such  as  the  pre- 
parations of  iron,  of  copper,  and  of  zinc,  which  improve  the 
qualities  of  the  blood.  Muscular  exercise  should  be  taken,  avoid- 
ing fatigue,  by  which  the  muscular  tissue  will  be  increased.^ 

Softening  of  the  Muscles  of  the  Heart. 

The  muscular  parietes  of  the  heart  differ  not  only  in  the  quan- 
tity of  their  fibres,  but  the  fibres  themselves  present  various 
degrees  of  consistence^  as  well  as  of  changes  in  their  colour. 
"  Even  after  death,"  observes  Hunter,  "  we  seldom  see  a  dead 
body  that  is  not  stiff,  but  very  often  find  the  heart  large  and 
flabby."  They  often  become  flaccid,  soft,  and  easily  torn  ;  and 
in  place  of  the  bright  red  colour  of  a  healthy  muscle,  they  are 
pale,  and  sometimes  portions  of  them  are  of  a  deep  crimson 
colour.  A  flaccid  state  of  the  muscular  tissue  of  the  heart  is 
sometimes  accompanied  with  a  diseased  condition  of  the  coronary 
arteries. 

In  all  organs,  and  in  all  tissues,  a  disorganization  and  soften- 
ing is  one  of  the  effects  of  acute  inflammation  ;  whilst  a  slow 
passive   inflammation  produces  an   increase   in  the  bulk,  or  a 

1  "The  civilized  man  is  ignorant  of  his        he  mijrht  add  to  it  by  the  habit  of  vigor- 
own  strength,  nor  is  he  Hensible  how  mucli        ous  exercise." — Buffon. 
he  loies  of  it  by  etfemlnacy,  and  how  much 
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thickening  of  the  diseased  tissue,  from  additional  matter  being     Chap,  l 
infused  into  the  parenchyma  of  the  inflamed  structure. 

That  a  softening  of  the  muscular  parietes  of  the  heart  may  be 
caused  by  inflammation  is  satisfactorily  shown,  not  only  by  the 
febrile  character  of  the  symptoms  which  accompany  that  change, 
but  also  by  certain  analogous  phenomena  which  are  observed  in 
the  inflammatory  diseases  of  other  organs. 

That  a  thickening  of  the  muscles  of  the  heart  should  be  one 
of  the  effects  of  inflammation,  and  that  a  softening  of  them 
should  be  another,  may  appear  paradoxical ;  but  it  accords  with 
what  is  constantly  remarked  in  other  organs.  If  a  lymphatic 
gland  be  affected  with  chronic  inflammation,  its  bulk  increases, 
and  it  becomes  firmer  and  harder.  These  changes  may  proceed 
until  the  gland  acquires  a  very  large  size  ;  after  which,  either 
suppuration,  or  a  process  of  absorption,  may  take  place  ;  so  that 
the  gland  ultimately  resumes  its  natural  bulk.  But  if  a  gland 
is  attacked  with  violent  acute  inflammation,  and  the  degree 
of  swelling  be  comparatively  slight,  the  gland  soon  loses  its 
vitality  and  softens,  becoming  disorganized,  and  separates  from 
the  living  parts  in  the  form  of  a  slough.  The  inguinal  glands 
frequently  afford  an  illustration  of  these  two  very  different 
terminations  of  inflammation.  In  one  case,  the  gland  becomes 
hardened  and  swelled  by  a  very  slow  inflammatory  process, 
caused  by  some  local  or  constitutional  irritation ;  and  in  another 
case,  as  sometimes  happens  in  syphilis,  a  gland  in  the  vicinity 
of  a  primary  venereal  sore,  inflames  violently,  goes  through  a 
rapid  but  imperfect  process  of  suppuration,  the  superincumbent 
integuments  sphacelate,  and  ultimately  the  gland,  having  lost 
its  vitality,  separates  from  the  living  parts.  Changes  precisely 
analogous  are  observed  in  inflammatory  affections  of  the  ali- 
mentary canal.  Those,  when  acute,  such  as  are  caused  by 
the  strangulation  of  a  portion  of  intestine,  if  the  stricture  be 
not  duly  removed,  the  inflamed  part  softens,  and  terminates  in 
gangrene  ;  whereas,  the  peritoneum  may  be  inflamed,  and  the 
only  morbid  change  which  takes  place,  is  the  effusion  of  fibrine 
on  its  surface,  and  in  the  sub-serous  cellular  tissue. 

From  these  pathological  phenomena  we  may  therefore  legiti- 
mately infer,  that  the  muscles  of  the  heart,  like  all  other  tissues, 
when  affected  with  inflammation,  swell  and  thicken  in  propor- 
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Chap.  l.  tion  to  the  passive  character  of  the  inflammation,  and  that  they 
lose  their  vitality,  and  soften  in  proportion  to  the  violence  of  the 
inflammatory  attack. 
Changes  in  It  has  been  already  mentioned,  that  the  colour  of  the  muscles 
muscles.  ^  of  the  heart  is  variously  changed  at  the  different  periods  of  life  ; 
the  colour  becomes  more  and  more  intense  as  the  child  advances 
in  life  ;  and  in  the  aged  it  acquires  a  yellowish  hue. 

"  In  all  subjects  the  muscles  are  red,  but  in  no  two  instances 
is  the  red  of  the  same  shade.     The  same  variety  of  colour  is  also 
Bichat.         observed  in  the  colour  of  the  muscles  of  the  heart." 

In  diseases  of  the  heart  the  colour  of  its  muscles  varies  con- 
siderably ;  "  in  those  who  die  of  chronic  ailments  the  muscles 
become  pale  and  soft ;  but,  in  acute  diseases,  they  are  very 
Bichat.         little  changed." 
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Dilatation  of  the  heart ;  rupture  of  the  heart ;  rupture  of  the  valves  of  the 
heart;  aneurism  of  the  heart;  foramen  ovale  open;  diseases  of  the 
cellular  and  adipose  tissues  of  the  heart;  differences  in  the  quantity  of 
fat  in  the  heart ;  its  uses  in  the  economy ;  differences  in  the  size  of  the 
heart,  and  of  the  quantity  of  blood  contained  in  its  cavities. 

Dilatation  of  the  Heart. 

All  the  heart's  cavities  may  be  at  the  same  time  dilated,  or 
either  the  pulmonic  or  systemic  heart,  or  the  auricle  or  the  ven- 
tricle of  either  heart,  may  be  alone  dilated.  The  auricles  are 
dilated  more  frequently  than  the  ventricles,  and  the  ventricle  of 
the  pulmonic  is  more  frequently  dilated  than  the  ventricle  of 
the  systemic  heart. 

The  cavities  of  the  heart  dilate  in  various  degrees.  Some- 
times they  acquire  three  or  four  times  their  usual  size,  and,  in 
some  instances,  particularly  in  dilatations  of  the  right  auricle, 
they  attain  extraordinary  dimensions. 

"  In  truth,  the  distensions  of  the  right  heart  may  give  the 
appearance  of  an  aneurism.  But,  if  we  consider  the  left  heart, 
the  disease  is  more  easily  recognised,  because  it  is  subject  to 
much  less  variation  than  the  right.  The  chief  difference  in  the 
left  is  caused  by  its  thickness."  Bichat. 

The  parietes  of  the  dilated  heart  may  either  be  increased  or 
diminished  in  thickness,  or  they  may  remain  of  their  natural 
dimensions.  Accompanying  the  dilatation  of  the  heart's  cavities, 
the  great  arterial  and  venous  trunks  which  emerge  from  the 
heart  are  enlarged,  and  this  causes  a  corresponding  change  in 
the  position  of  the  valvular  apparatus.  The  cavities  of  the 
heart  dilate,  when  there  is  an  obstruction  to  the  free  exit  of  the 
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chapJLi.  blood  through  them,  in  the  same  manner  as  the  urinary  bladder 
dilates  when  there  is  a  strictured  urethra,  or  as  the  stomach  en- 
larges when  the  pyloric  orifice  is  contracted.  And  if  any  of  the 
valves  of  the  heart  be  diseased,  and  obstruct  the  passage  of  the 
blood,  the  cavities  situated  above  them  will  likewise  become 
dilated. 

"  That  the  heart  is  enlarged  merely  by  weakness,  by  wanting 
sufficient  power  to  free  itself  of  accumulating  blood,  is  very 
plain  ;  for  in  the  plague,  in  low  and  pestilential  fevers,  even 
in  nervous  affections,  it  sometimes  enlarges,  and  from  a  tempo- 
rary becomes  a  mechanical  and  fixed  disease.  How  often  do  we 
read  in  the  preface  of  such  dissections  of  enlarged  heart :  '  He 
was  of  a  melancholy  temperament,  of  a  slow  and  sedentary  life, 
oppressed  by  misfortunes,  and  struggling  with  vexations  and 
johnBeu.      grief  ?'"^ 

The  physio-        Sr/mptoms. — The  diminished  vigour  of  the  circulation  in  a 
toms^  ^^™^    dilated  heart  disturbs  all  the  systems  of  the  economy. 

The  pulmonary/  vessels  become  congested,  and  cause  an  em- 
barrassment in  breathing,  accompanied  with  a  dry  cough,  which 
usually  comes  on  in  severe  paroxysms,  and  is  sometimes  accom- 
panied with  hcemoptysis.  The  lungs,  too,  are  also  compressed 
by  the  enlarged  heart. 

The  dilatation  of  the  right  heart  is  marked  by  the  changes 
in  the  venous  system.  The  external  jugular  vein,  and  the  veins 
of  the  neck  and  head  become  enlarged  by  the  reflux  of  the 
venous  blood  from  the  right  auricle.  The  liver  becomes  en- 
larged from  a  congested  state  of  the  portal  system,  and  is 
frequently  accompanied  by  a  hajmorrhoidal  flux.  The  head, 
neck,  and  extremities  are  sooner  or  later  swollen  from  the  infil- 
tration of  the  cellular  tissue. 

"  The  enlarged  heart  accumulates  blood  in  the  system,  which 
before  did  not  exist,  and  that  blood  dark  coloured  and  unfit  for 
the  purposes  of  life.  The  proportion  betwixt  the  great  mass  of 
ill-oxydated  blood  lingering  in  the  veins  and  about  the  heart, 

1  "  It  is  not  improbable  that  the  dihita-  tion,  and  inversely  ?     Who  knowa  whether 

tion  of  organic  muscles  is  a  j)henomenon  certain  alterations  in  the  pulse,  do  not  arise 

equally  vital  as  their  contractions.      Who  from  disordered  dilatation,  and  others  from 

knows  that   ()ne  of  them  may  not  be  dis-  disordered  contractions  ?    One  should  make 

orderiid  fioj)aratcly — that  a  regular  contrac-  this  point  an  object  of  research  !" — Bice  at. 
ticn  may  not  succeed  an  irregular  dilata 
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is  increased  so  very  greatly,  in  opposition  to  the  very  small  chap.  li. 
quantity  winch  can  now  be  oxydated  in  the  lungs,  that  such 
persons  are  exposed  every  moment  to  the  greatest  dangers ;  and 
the  least  accident  which  draws  out  more  black  blood  from  the 
veins,  and  hurries  it  towards  the  heart,  quite  overcomes  them. 
Then  there  is  an  agonizing  and  fearful  struggle  ;  the  heart  often 
struggles,  and  often  frees  itself;  but  in  most  cases  those  who 
live  in  this  condition  do,  after  many  escapes,  fall  down  suddenly 
dead. 

"  In  this  enlargement  of  the  heart,  although  sometimes  there 
is  a  perfect  and  equal  pulse,  though  sometimes  also  the  disease 
scarcely  sliows  itself  until  very  far  advanced,  and  after  many 
years  of  slow  increase,  yet  the  heart  being  continually  loaded, 
it  cannot  free  itself  at  one  stroke  of  all  its  blood  ;  then,  stroke 
succeeding  stroke  in  a  confused  irregular  way,  there  is  a  weak, 
irregular,  intermitting,  fluttering  pulse. 

"  But  nature,  wonderful  in  her  ways,  sometimes  finds  relief 
from  this  in  the  regular  constitution  of  those  parts  ;  for  while 
the  heart  dilates,  and  becomes  more  powerless  as  it  dilates, 
the  aorta  (being  but  poorly  filled)  contracts  in  proportion  as  the 
heart  dilates,  and  accommodates  itself  to  the  small  quantity  of 
blood  which  such  a  heart  can  give  out ;  and  thence  the  wonder 
sometimes  expressed  at  finding  an  aorta  extremely  slender  joined 
often  to  an  enormous  heart."  johnBeii. 

The  impulse  of  the  heart  is  diminished  in  proportion  to  the  symptoms, 
thinness  of  the  muscular  parietes,  and  the  fluid  blood  being  a 
much  better  conductor  of  sound  than  the  solid  walls  of  the 
heart,  the  weaker  and  thinner  the  parietes  are  the  more  audible 
the  sounds^  and  the  more  extended  will  be  the  surface  of  the 
chest  over  which  they  can  be  heard. 

Besides  being  more  audible,  the  character  of  the  sounds  is 
also  changed  in  the  dilated  heart.  The  auriculo-ventricular 
valves  are  so  drawn  asunder,  that  they  can  no  longer  perform 
their  proper  functions,  permitting  a  reflux  stream  of  blood  which 
must  produce  changes  in  the  sounds. 

Treatment. — The  treatment  to  be  employed  in  dilatation  of 
the  heart  must  necessarily  depend  on  the  concomitant  changes, 
and  on  the  causes  by  which  they  may  have  been  produced.  Relief 
maybe  obtained,  not  only  by  bodily  and  mental  tranquillity,  but 
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Chap.  LI.  also  by  having  recourse  to  all  those  means  which  invigorate  the 
general  system,  and  which  improve  the  condition  of  the  blood. 
Hence  the  advantages  of  cold-bathing  and  of  breathing  a  salu- 

see  Chap.       brious  atmosphere,  of  attention  to  diet  and  regimen,  and  to  the 

^^^  use  of  stomachics  and  hasmatics. 

Rupture  of  the  Heart. 

Many  examples  of  a  rupture  of  the  heart's  parietes  are  re- 
corded in  medical  writings  ;  the  walls  of  the  heart  being  some- 
times torn  by  a  violent  action  of  their  muscles  ;  in  the  same 
manner  as  sometimes  happens  to  the  uterus  by  those  violent 
contractions  which  take  place  during  difficult  parturition. 

"  The  tenacity  of  the  muscles  of  organic  life,"  observes 
Bichat,  "  is  greater  than  that  of  animal  life.  Seldom  are  any 
of  the  muscular  fibres  of  the  bladder,  the  stomach,  or  of  the 
heart  ruptured." 

A  rupture  of  the  parietes  of  the  heart  usually  takes  place 
where  some  disease  of  the  heart  had  previously  existed  ;  but  it 
occurs  also  when  there  has  been  no  evidence  of  any  previous 
change  of  structure. 

The  walls  of  all  the  different  cavities  of  the  heart  have  been 
found  ruptured,  but  most  frequently  those  of  the  left  ventricle. 

When  the  heart  is  ruptured  death  is  occasioned,  as  from  the 
rupture  of  an  aneurism al  artery,  more  or  less  suddenly,  accord- 
ing to  the  size  of  the  fissure  ;  sometimes  the  solution  of  con- 
tinuity takes  place  gradually,  the  effusion  of  blood  into  the  peri- 
cardium is  slow ;  and  in  some  cases,  the  wound  is  completely 
filled  up  by  coagulated  blood,  and  ultimately  by  an  effusion 
of  fibrine,  and  thus  life  is  prolonged. 

When  the  parietes  of  the  heart  have  been  ruptured,  it  has 
usually  happened  in  persons  who  had  been  exposed  to  some 
great  muscular  effort,  or  violent  mental  emotion.  Eunning 
quickly,  raising  a  heavy  weight,  crying  loudly,  playing  on  a 
wind  instrument,  falling  from  a  great  height,  a  paroxysm  of 
rage,  or  excessive  grief,  have  all  been  known  to  cause  a  rupture 
of  the  heart. 
Cases.  "  A  lady,  sixty-five  years  of  age,  who  had  been  a  long  time 

subject  to  palpitation,  and  accustomed  to  use  the  warm  bath, 
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was  advised  to  use  the  bath  cold,  by  the  addition  of  ice,  and  chaf  li. 
also  to  put  on  her  head  a  bladder  full  of  pounded  ice  ;  she  fell 
into  a  state  of  syncope,  she  was  taken  out  of  the  bath,  and  en- 
deavours were  made  to  restore  her  to  life,  but  without  effect, 
and  she  expired.  The  pericardium  was  found  distended  with 
blood,  and  a  rupture  of  the  left  heart,  eight  lines  in  length, 
aortic  orifice  contracted,  and  valves  ossified."  ^^^.^^^ 

"  A  very  corpulent  lady  had  suffered  for  a  considerable  time 
from  shortness  of  breath  ;  after  some  fatigue  from  travelling,  she 
was  seized  with  great  difficulty  of  breathing  and  pain,  a  full  and 
remarkably  unequal  pulse.  During  the  night  she  became  worse, 
and  suddenly  expired.  Pericardium  was  full  of  blood,  and  a 
rupture  was  discovered  at  the  base  of  the  heart,  near  the  aortic 
opening,  sufficient  to  admit  the  little  finger ;  the  heart  was  in 
every  other  respect  natural."  Portai. 

"  A  man  perished  suddenly  in  a  violent  dispute  with  one  of  his 
comrades.  The  walls  of  the  ventricle  were  thin  and  dilated, 
with  a  rupture  an  inch  in  length  into  the  chest.  At  the  origin 
of  the  aorta  there  was  a  cartilaginous  tumour,  the  size  of  the 
fist,  surrounding  the  tunic  of  the  aorta,  and  contracting  it,  so 
that  it  would  scarcely  admit  of  the  little  finger."  Portai. 


Rupture  of  the  Valves  of  the  Heart. 

The  same  cause  which  ruptures  the  parietes  sometimes  injures 
other  portions  of  the  heart.  In  some  instances  the  fleshy  or  the 
tendinous  columns  are  torn  asunder,  and  sometimes  the  valves 
themselves  are  lacerated. 

Injuries  of  this  description  happen  not  unfrequently.  In  all 
those  cases  where  persons  have  been  suddenly  attacked  with 
giddiness,  reeling,  and  syncope,  after  having  made  some  unac- 
customed violent  exertion,  and  in  whom  the  circulation  is  never 
afterwards  perfectly  natural,  there  is  good  reason  to  suspect,  that 
one  or  other  portion  of  the  systemic  heart  has  been  injured. 
The  valve,  torn  and  displaced,  admits  a  retrograde  stream  of 
blood  from  the  ventricle  into  the  auricle  ;  and  as  the  lacerated 
parts  cannot  adhere,  they  never  being  in  a  state  of  rest,  all 
that  the  economy  can  accomplish  is,  to  effuse  fibrine  sufficient  to 
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Cases  re- 
corded by 
Corvisart. 


Case  re- 
corded by 
Babington. 


fill  Up,  more  or  less  perfectly,  the  aperture  made  by  the  lacera- 
tion. 

A  courier^  after  having  suffered  much  fatigue  from  riding 
on  horseback,  was  attacked  with  difficulty  of  breathing  and 
haemoptysis.  Repeated  blood-lettings,  and  other  means,  afforded 
no  relief.  His  pulse  became  very  small  and  contracted,  remark- 
ably frequent  and  irregular ;  and  besides  the  pulsations  of  the 
heart,  there  was  a  confused  irregular  beating,  which  had  no  re- 
semblance to  the  heart's  movements.  He  could  not  rest  in  any 
posture,  and  "  he  was  in  a  state  of  anxiety  and  agitation  im- 
possible to  describe."  After  death  it  was  discovered  that  one  of 
the  columnte  of  the  mitral  valve  was  torn  at  its  base,  thus 
allowing  the  valve  to  float  freely  in  the  cavity  of  the  ventricle. 

A  young  man  made  a  violent  effort  to  move  a  great  weight, 
soon  after  which  a  cough,  palpitations,  and  sudden  startings 
during  sleep  came  on.  He  died  twenty  months  after,  having 
suffered  great  anxiety,  difficulty  of  breathing,  with  severe  pains 
in  the  region  of  the  heart.  On  examining  the  tendinous  columns 
of  the  mitral  valve,  two  of  them  were  found  torn ;  and  all  the 
cavities  of  the  heart  were  considerably  dilated. 

"  A  youth  received  a  sudden  shock  from  the  unexpected  dis- 
charge of  a  pistol  close  to  his  ear.  He  felt  conscious  that  some- 
thing gave  way  in  his  heart,  and  from  that  time  suffered  from 
palpitation,  occasional  syncope,  with  the  usual  symptoms  of  ob- 
structed circulation ;  and  he  died  of  general  dropsy  at  the  end 
of  eighteen  months.  The  mitral  valve  was  found  obstructed  by 
a  fringe  of  excrescences,  originating  from  a  rupture  of  the  valve 
itself,  which  had  taken  place  at  the  time  of  the  surprise." 


Rupture  of  the  Aorta. 


Caae. 


When,  from  any  powerful  muscular  effort,  there  is  a  strong 
regurgitating  stream  of  aortic  blood,  it  has  happened  that  either 
the  semilunar  valves  are  torn,  or  when  they  have  been  able  to 
resist  the  retrograde  stream,  the  coats  of  the  aorta  have  given 
way. 

A  man  fell  from  a  window  upwards  of  forty  feet  high,  and  in 
an  hour  after  expired.  On  opening  the  thorax,  the  medias- 
tinum was  filled  with  blood,  and  there  were  two  fissures  at  the 
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commencement  of  the  descending  aorta,  through  which  the  blood    chap.  li. 
had  escaped. 

A  youth,  after  a  debauch,  from  which  he  experienced,  on  the  Case  com- 

•^  '  '  ^  '  municated  by 

following  day,  great  weakness  and  derangement  of  the  stomach,  Burns. 
with  a  view  of  improving  his  condition  played  at  "tennis," 
which  threw  him  into  a  profuse  perspiration  ;  and,  on  making  a 
violent  exertion,  he  felt  suddenly  a  giddiness  and  sense  of  swim- 
ming in  the  head,  so  that  he  could  not  stand  or  guide  himself 
without  difficulty.  He  was  bled  in  the  arm,  and  notwithstand- 
ing all  the  means  employed  the  same  feelings  in  the  head  con- 
tinued, along  with  a  difficulty  in  breathing  and  occasional  syn- 
cope, but  varying  in  degree,  for  twelve  years,  and  without  any 
apparent  cause  he  expired  suddenly.  On  inspecting  the  body, 
Mr.  Burns  found  that  "  an  aneurism  of  the  aorta,  not  larger 
than  a  walnut,  had  burst  into  the  pericardium,  just  above  the 
valves." 


Aneurism  of  the  Heart. 

The  dilatation  of  the  parietes  of  the  heart  is  sometimes  limited 
to  a  particular  portion  of  one  of  its  cavities,  assuming  the  form 
of  a  pouch,  and  thus  constituting  a  "true  aneurism."  Such 
sacculated  tumours  are  formed  by  the  rupture  of  the  interior 
laminae  of  the  heart's  parietes,  and  usually  from  a  previous  dis- 
ease of  the  coats.  They  occur  most  frequently  in  the  left  ven- 
tricle: the  violent  muscular  action  which  causes  the  formation  of 
an  aneurism,  by  compressing  the  arteries,  produces  a  powerful 
regurgitating  stream  in  the  aortic  blood,  and  the  ventricle,  not 
being  able  to  empty  itself,  becomes  congested,  and  its  parietes 
are  ruptured. 

Aneurisms  of  the  heart  have  all  the  general  characters  of  the 
"true"  aneurism  of  the  arteries.  They  are  of  various  dimen- 
sions, and  their  coats  are  of  various  degrees  of  thickness.  The 
aneurismal  pouch  is  lined  with  successive  layers  of  fibririe  ;  those 
contiguous  to  the  interior  of  the  sac  are  organized,  and  the  in- 
terior laminae  are  mixed  with  coagula  of  blood. 

The  presence  of  an  aneurism  of  the  heart,  like  an  aneurism  at  SymptoTnA. 
the  arch  of  the  aorta  in  its  very  early  stage,  may  be  suspected 
from  its  history  and  symptoms ;  but  cannot  be  recognised  with 

2  s 
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CHAP.  LI.  much  certainty.  Its  presence  may  be  suspected,  if  the  patient 
had  previously  made  some  very  great  and  unusual  muscular  effort, 
or  had  suffered  any  violent  mental  emotion,  immediately  after 
which  the  circulation  was  disturbed,  especially  in  the  head, 
causing  giddiness,  vertigo,  and  syncope. 

It  is  not  until  the  tumour  has  acquired  a  certain  bulk  that  its 
pulsatory  character  can  be  felt,  and  its  whizzing  noise  becomes 
audible.  In  this  condition  symptoms  arise  from  the  aneurismal 
tumour  compressing  the  adjacent  parts.  There  is  a  difficulty  of 
swallowing  and  cough,  from  its  contiguity  to  the  oesophagus  and 
trachea,  and  there  are  pains  in  the  arms  and  parts  around  the 
chest,  from  the  pressure  of  the  aneurismal  tumour  on  the  spinal 
nerves. 

Treatment. — It  is  fortunate  that  the  general  therapeutic  prin- 
ciples which  ought  to  be  employed  for  the  treatment  of  the 
different  morbid  changes  of  the  tissues  of  the  heart  are,  in  most 
respects,  alike.  In  all  of  them,  those  means  are  to  be  resorted  to 
which  tranquillize  the  heart's  movements ;  for  the  same  reason 
that  rest  is  recommended  as  an  essential  remedy  in  the  treatment 
of  all  diseases  of  the  extremities. 

This  remark  strictly  applies  to  the  treatment  of  aneurism.  The 
action  of  the  heart  is  to  be  subdued  by  the  abstraction  of  blood ; 
and,  according  to  the  recommendation  of  Valsalva,  the  blood 
should  be  abstracted  only  in  small  quantities,  and  at  sufficient 
intervals,  to  render  the  circulation  languid.  The  same  purpose 
will  be  further  obtained  by  the  use  of  the  tartarized  antimony^ 
by  a  low  diet,  and  by  the  recumbent  posture.  Immersing  the 
extremities,  more  especially  the  superior,  into  warm  water,  was 
strongly  recommended  by  Morgagni ;  the  increased  heat  of  the 
cutaneous  surface  thus  produced  bringing  an  additional  quantity 
of  blood  to  the  skin  from  the  heart.  By  diminishing  the  force 
of  the  circulation  by  these  means,  not  only  is  the  growth  of  the 
aneurismal  swelling  diminished,  but  the  coats  of  the  sac  are 
thickened  by  the  deposition  of  concentric  lamina)  of  jihrine ;  a 
process  of  the  economy  which  is  accelerated  in  proportion  as  the 
force  of  the  current  of  the  blood  in  the  aneurism  is  diminished. 


CHANGES  IN  THE  FORAMEN  OVALE.  643 


Changes  in  the  Foramen  Ovale. 

The  foramen  ovale^  so  necessary  to  the  foetal  circulation,  is, 
when  it  remains  open  after  birth,  injurious  to  the  circulation  in 
the  adult.  In  this  condition  the  heart  resembles  that  of  an  am- 
phibious animal ;  for  whenever  these  creatures  plunge  into  water, 
the  lungs  being  no  longer  wanted  as  respiratory  organs,  the 
venous  blood  passes  directly  from  the  right  to  the  left  heart  by 
those  channels  with  which  the  central  organ  of  the  circulation  is 
provided. 

"  A  foetus  being  born,  cannot  live  with  that  heart  which  served 
it  in  the  womb ;  and  nature  divides  the  single  heart,  and  there 
is  then  a  heart  for  the  lungs  and  a  heart  for  the  body.  But  if 
any  fault  in  the  organisation  prevent  this  separation  of  the  heart 
— if  the  foramen  ovale  be  preserved  open,  or  if  there  should  be 
any  hole  in  the  septum  betwixt  the  ventricles  of  the  heart — if 
the  pulmonic  artery  do  not  admit  the  blood  now  that  the  child 
is  born,  and  should  breathe  the  air — if  the  aorta  arise  from  the 
right  ventricle  so  as  to  carry  off  all  the  blood  from  the  lungs — 
or  if  the  aorta  be  so  displaced  that  its  mouth  stands  in  part 
over  both  ventricles  so  as  to  receive  the  blood  of  both — then  the 
organisation,  movements,  functions  of  the  heart  are  all  wrong  ; 
no  blood  passes  into  the  lungs,  the  child  cannot  live  ;  it  either 
dies  immediately  in  convulsive  struggles,  or  lives  in  misery  but 
a  few  years." 

The  membrane  which  covers  the  foramen  ovale  is  sometimes 
as  thin  as  a  spider's  web,  and  resembles  a  piece  of  lace  ;  at  other 
times  it  is  found  re-opened  in  such  a  manner,  as  to  permit  an 
intermixture  of  the  venous  and  arterial  blood.  This  condition 
of  the  foramen  ovale  was  first  described  by  Abernethy,  but  little 
notice  has  been  taken  of  it  by  subsequent  pathologists,  though 
its  accuracy  is  now  corroborated  by  morbid  preparations  in  every 
museum.  "  Having  formerly  been  much  surprised  to  find  the 
heart  so  little  affected  when  the  lungs  were  greatly  diseased,  and 
observing,  in  one  or  two  instances,  that  the  foramen  ovale  was 
open,  I  was  led  to  pay  more  particular  attention  to  the  state  of 
that  part,  and  I  have  found  this  to  be  almost  a  constant  occur- 
rence in  those  subjects  where  pulmonary  consumption  had  for 
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some  time  existed  previous  to  the  person's  decease.  I  took  notice 
of  this  circumstance  thirteen  times  in  the  course  of  one  year,  and, 
in  several  instances,  the  aperture  was  sufficiently  large  to  admit 
of  a  finger  being  passed  through  it.  Now,  as  the  septum  auricu- 
lum  is  almost  constantly  perfect  in  subjects  whose  lungs  are 
healthy,  I  cannot  but  conclude  that  the  renewal  of  i\iQ  foramen 
ovale  is  the  effect  of  disease.  Nor  will  the  opinion  appear,  on 
reflection,  improbable ;  for  the  opening  becomes  closed  by  the 
membranous  fold  growing  from  one  edge  of  it  till  it  overlaps  the 
other ;  and  their  smooth  surfaces  being  kept  in  close  contact  by 
the  pressure  of  the  blood  in  the  left  auricle,  they  grow  gradually 
together.  But  should  there  be  a  deficiency  of  blood  in  the  left 
auricle,  and  a  redundance  in  the  right,  the  pressure  of  the  latter 
on  this  membranous  partition  will  so  stretch  and  irritate  the 
uniting  medium  as  to  occasion  its  removal,  and  thus  a  renewal 
of  the  communication  between  the  auricles  will  take  place." 


Morbid  de- 
posit in  the 
cellular 
tissue. 


Bertin. 

Fat,  its  dif- 
ferent quan- 
tity on  the 
heart. 


Diseases  of  the  Cellular  and  Adipose  Tissues. 

It  has  been  already  mentioned  that  many  of  the  morbid  de- 
posits in  the  heart,  which  are  neither  formed  in  the  pericardium, 
in  the  endocardium,  nor  in  the  muscular  tissue,  are  generated  in 
the  sub-serous  cellular  tissue^  or  in  the  exterior  or  interior  serous 
membrane  ;  for  there  is  scarcely  any  cellular  tissue  amongst  the 
muscular  fibres.  It  is  in  the  cellular  and  fibrous  tissues,  inter- 
posed between  the  duplicatures  of  the  endocardium,  in  which 
the  various  morbid  deposits  on  the  valves  are  formed  ;  whilst 
the  ossifications  on  the  exterior  of  the  heart  are  developed  in 
the  cellular  and  fibrous  tissues  of  the  pericardium. 

The  heart  has  been  found  (Edematous ;  its  cellular  tissue,  in 
persons  with  general  anasarca,  having  the  cells  infiltrated  with 
a  serous  fluid,  the  adipose  matter  being  absorbed. 

The  difference  in  the  quantity  oifat  deposited  on  the  exterior 
surface  of  the  heart  of  different  subjects  is  very  remarkable. 
The  quantity  on  the  heart  bears  no  proportion  to  that  on  the 
rest  of  the  body,  lean  persons  having  often  the  largest  propor- 
tion of  fat  on  the  heart;  and  it  is  commonly  remarked  that  all 
those  who  die  with  fat  hearts  are  greatly  emaciated. 

Not  only  is  there  a  large  quantity  of  fat  on  the  heart  when 
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the  body  is  emaciated,  but  there  is  often  a  very  unusual  quantity    Chap.  li. 
when  the  heart  is  diseased.     The  fat  is  deposited  not  only  on 
the  heart's  surface,  but  is  likewise  intermingled  with  the  mus- 
cular fibres :  this  change  sometimes  takes  place  to  so  great  an 
extent,  that  the  whole  muscular  parietes  appear  to  be  converted 

into  fat.  Adams. 

The  purposes  which  the  adipose  matter  serves  in  the  animal  The  use  of 
economy  have  never  been  satisfactorily  explained.  economy. 

On  the  foetal  heart  there  is  no  fat.  In  most  wild  animals 
there  is  scarcely  any  fat  on  the  heart ;  but  in  domestic  animals, 
reared  for  the  food  of  man,  fat  is  deposited  in  large  quantities 
on  the  surface  of  the  pericardium  as  well  as  amongst  the  muscu- 
lar fibres.  In  those  animals  which  hyhernate,  the  fat  which 
they  have  accumulated  in  summer  is  gradually  consumed  during 
the  state  of  hybernation,  serving  for  their  nourishment.  The 
sub-cutaneous  fat  is  of  essential  use  in  all  animals,  preserving 
the  general  heat  of  the  body,  and  also  protecting  the  internal 
organs  from  cold.  In  the  sturgeon  the  heart  is  enveloped  with 
a  thick  covering  of  fat. 

The  accumulation  of  fat  in  the  human  body  proceeds  long 
after  the  growth  of  all  its  other  component  parts  has  ceased ; 
rendering  it  by  no  means  imprpbable  that  the  additional  quantity 
of  fat,  with  which  the  aged  are  provided,  serves  as  a  deposit  of 
nutritive  matter.  But  is  the  fat  which  is  so  often  accumulated 
in  a  large  quantity  upon  a  diseased  heart  intended  as  a  deposit 
of  an  element  of  nutrition?  and  may  it  not  be  one  of  those 
provisions  of  which  we  see  so  many  examples  employed  by  the 
economy  to  preserve  and  restore  its  different  organs  ?  The 
accumulation  of  fat  on  the  heart  cannot  surely  cause  any  of 
those  serious  symptoms  which  some  have  attributed  to  it.  The 
accumulation  of  fat  on  the  abdominal  parietes  is  an  almost  con- 
stant symptom  of  a  disorder  of  the  liver.  To  fatten  domestic 
animals,  means  are  employed  to  disturb  the  functions  of  the 
liver.^ 

1  "  This  necessarily  leads  me  to  take  notice  effects  of  obesity  arc  often  sufficiently  observ- 

of  the  different  state  of  the  adipose  mem-  able ;  but  upon  what  iutei-nal  state  of  the 

brane,  as  giving  a  considerable  difference  in  body,  or  upon   what  modification   of  the 

the  constitutions  of  man.      The  different  economy,  it  always  depends,  is  not  er.sily  t<» 

states  of  the  adipose  membrane  are  for  the  be  ascertained." — Cullkn. 
most  part  abundantly  obvious  ;   and    the 
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Chap.  LI.  How  far  the  elements  of  fat  are  changed  in  diseases,  chemical 
science  has  not  as  yet  revealed  ;  but,  like  other  component  parts 
of  the  animal,  these  elements  are  probably  liable  to  some  morbid 
changes.  In  its  elementary  ingredients,  fat  seems  to  vary  in 
different  parts  even  of  the  healthy  body.  The  rapidity  with 
which  the  fat  of  the  heart,  after  being  melted,  hardens  on  ex- 
posure to  cold,  may  depend  on  its  containing  a  larger  proportion 
of  stearine  than  the  fat  in  other  organs. 


Differences  in  the  size  of  the  Heart. 

The  differences  which  are  observed  in  the  size  of  the  heart 
may  either  depend  on  original  organization,  or  they  may  be  the 
effects  of  disease.  "  The  bulk  of  the  heart  in  the  dead  body 
varies  according  to  the  kind  of  death.  There  are  cases  in  which 
the  right  heart  is  much  contracted,  as  in  those  who  die  from 
haemorrhage.  In  those  who  have  been  '  guillotined,'  the  heart 
is  found  remarkably  small,  and  from  syncope.  It  is  also  dimi- 
nished in  size  in  those  who  die  of  phthisis.  In  asphyxia,  on  the 
contrary,  the  bulk  of  the  heart  is  greatly  augmented ;  and  it  is 
Bichat,  the  same  in  the  apoplectic.  We  find  in  these  cases  the  heart 
logique.         doublc  tlic  size  of  those  who  die  from  haemorrhage." 

There  is  considerable  variety  in  the  size  of  the  heart  at  the 
different  periods  of  life,  in  different  persons  of  the  same  age,  in 
those  of  different  stature,  and  in  the  different  sexes. 

Neither  is  the  size  of  the  heart  in  proportion  to  the  bulk  of 
the  body.  It  has  been  already  noticed  that  fat  people,  and 
those  who  have  the  least  blood,  have  the  smallest  hearts  ;  and 
in  muscular  men  the  heart  is  proportionately  large.  The  heart 
increases  in  bulk  during  the  whole  period  of  life,  which  is  con- 
trary to  what  is  observed  of  other  muscles,  all  which  become 
enfeebled  by  age.  The  comparison  has  been  made  of  the 
heart  being  of  the  size  of  the  fist  of  the  person  to  whom  it  be- 
longs. 

"  No  two  hearts  have  in  the  dead  body  the  same  volume,  and 
the  variety  depends  chiefly  on  the  difficulty  which  the  blood  has 
to  circulate  through  the  lungs  duiing  the  last  moments  of  life. 
Hence,  in  affections  of  the  heart,  wc  have  no  type  by  which  wo 
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can  compare  the  morbid  bulk,  above  all,  when  we  examine  the    chap.  li. 
organ  as  a  whole."  BichlT" 

The  quantity  of  hlood  found  in  the  heart  after  death  varies  The  blood  in 
considerably.     In  all  cases  where  the  pulmonary  circulation  has  fersin 
been  interrupted,  such  as  from  drowning,  poisoning,  &c.,  there  'i^*'^*^*^^' 
is  a  congestion  of  the  venous  blood  in  the  right  heart — the 
ultimum  moriens  of  Galjn,  or  that  part  of  the  body  which  last 
dies.     Galen  found,  "  on  opening  the  body  soon  after  death,  the 
right  auricle  filled  with  blood,  and  still  palpitating." 


CONCLUDING  ADDRESS. 


Having  brought  this  work  to  a  conclusion,  I  have  earnestly 
to  express  a  hope,  that  the  indulgent  reader  will  not  reproach 
me  for  its  numerous  imperfections  ;  and  though  no  one  can  be 
more  convinced  than  I  am  of  the  many  subjects  of  interesting 
research  left  unexplored,  yet  various  reasons  have  compelled  me 
to  offer  it  to  my  professional  brethren  in  its  present  state.  ^'  The 
art  of  physic  is  of  great  extent,  life  short,  opportunity  slippery, 
Hippocrates,  experience  fallacious,  and  judgment  difficult." 

The  extensive  ground,  over  which  I  have  been  obliged  to 
travel,  and  the  length  and  the  difficulties  of  the  journey,  have  by 
no  means  been  overcome  by  the  years  that  have  been  employed, 
and  the  pains  that  I  have  bestowed  to  render  the  work  worthy 
of  being  offered  to  the  public. 

The  inquiries  connected  with  the  diseases  of  the  heart  have 
embraced  discussions  on  physiological  as  well  as  on  pathological 
subjects,  far  more  comprehensive  than  I  at  first  contemplated. 
In  every  path  of  research  I  was  met  with  difficulties.  At  one 
time,  the  knife  of  the  anatomist  had  left  some  regions  imperfectly 
explored  ;  the  physiologist  had  given  no  satisfactory  explanation 
of  some  of  the  most  important  vital  phenomena  ;  and  the  chemist 
had  not  minutely  ascertained  the  nature  and  composition  of 
some  parts  of  the  animal  fabric. 

In  fine,  I  found  that,  in  the  diseases  of  the  heart,  every  organ, 
and  every  system  of  organs,  were  more  or  less  influenced  ;  and 
that  a  complete  Treatise  on  its  maladies,  in  place  of  being  an 
isolated  subject,  should  embrace  all  the  elements,  and  comprise 
an  epitome  of  medical  science. 

To  surmount  these  difficulties,  and  to  investigate  successfully 
so  many  subjects,  could  not  be  expected  to  crown  the  labours  of 
any  individual.     Some  of  the  phenomena  of  llie  circulation  I 
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have  endeavoured  to  trace  farther  than  any  of  my  predecessors ; 
and  the  explanation  which  I  have  given,  more  especially  of  a 
musculo  cardiac^  of  a  pulmo-cardiac,  and  of  a  veno -pulmonary 
function,  may  be  justly  deemed  an  important  contribution  to  the 
physiology  of  the  circulation.  I  am  persuaded  that,  since  the 
circulation  of  the  blood  was  discovered  by  Harvey,  there  has 
been  no  addition  made  to  our  knowledge  of  the  functions  of  the 
sanguineous  system  more  likely  to  lead  to  the  advancement  of 
pathological  as  well  as  of  physiological  science,  than  the  dis- 
covery of  the  musculo-cardiac,  the  pulmo-cardiac,  and  the  veno- 
pulmonary  functions. 

Let  me  again  call  the  attention  especially  of  the  younger 
members  of  the  profession  to  the  propriety  of  observing  great 
caution  in  giving  an  opinion  to  the  sick,  upon  the  nature  and 
probable  termination  of  their  malady,  when  that  malady  is  of  a 
serious  or  of  a  fatal  character.  A  more  instructive  case  than 
the  following  cannot  be  brought  before  them,  to  show  that  an 
unfavourable  opinion,  however  well  founded,  may  have  the  most 
injurious  effects  on  the  sufferer,  and  may  frequently  hasten  the 
fatal  termination  of  the  disease. 

George  IV.,  speaking  of  the  duties  of  a  physician,  and 
animadverting  in  strong  language  on  the  impropriety  and  pre- 
sumption of  mixing  his  professional  duties  with  those  which  w^ere 
distinctly  spiritual,  said — "  I  will  tell  you  what  happened  to  Sir 
Henry  Halford  with  the  Queen  my  mother  :  Halford  was  a 
favourite  of  the  Queen,  and  although  she  was  quite  aware  of  his 
oily  tongue,  yet  he  made  himself  both  very  useful  and  very 
agreeable  to  Her  Majesty ;  and,  as  a  token  of  her  regard,  she 
used  to  say,  that  a  diamond  ring  she  had  got  from  George  III., 
and  which  she  had  ever  worn  on  her  little  finger,  it  was  her 
intention  to  leave  to  Halford  after  her  death.  About  eight  days 
previously  to  that  event.  Sir  Henry  had  the  extreme  want  of 
sagacity,  and  indeed  want  of  proper  feeling,  to  tell  Her  Majesty 
that  her. condition  was  a  hopeless  one— that  she  had  but  a  few 
days  to  live — and  that,  if  she  had  anything  to  say  or  settle,  it 
ought  not  to  be  deferred.  This  unwise  communication  had  the 
worst  effect,  and  caused  such  a  personal  dislike  to  Halford,  that 
she  never  again  alluded  to  the  ring,  nor  opened  her  lips,  although 
he  continued  his  professional  attendance  to  the  last  hour.    Such 
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conduct  ought  surely  to  be  a  caution,  and  indeed  a  lesson  to 
medical  attendants,  and  a  thing,  I  believe,  which  never  occurs 
amongst  the  more  enlightened  and  honourable  members  of  the 
profession." 

The  King  alluded  also  to  a  conversation  he  had  once  with 
Baillie  on  the  same  point :  though  Baillie,  in  His  Majesty's 
estimation,  was  a  "bear"  in  his  manner,  he  had  sterling  good 
sense,  and  was  a  man  of  kindly  feeling.  Baillie,  on  the  occasion 
alluded  to,  had  mentioned  to  the  king  that  he  had  once,  and 
only  once,  told  a  patient  his  opinion  of  his  approaching  end,  and 
it  had  so  bad  an  effect,  that  he  did  not  think  himself  authorized 
ever  to  do  so  on  any  future  occasion,  and  he  never  did  so. 

Of  all  things,  I  have  avoided  entering  into  controversial  dis- 
putes, and  have  left  the  reader  to  adopt  or  to  reject  the  opinions 
which  I  have  brought  forward  according  to  his  own  judgment : 
to  prove  the  correctness  and  truth  of  the  opinions  which  we 
ourselves  have  adopted,  is  surely  the  best  mode  of  correcting 
the  errors  of  others. 

"  It  is  the  business  of  a  physician,"  observed  the  Father  of 
Medicine,  "  to  make  new  discoveries  in  science,  or  to  perfect 
such  as  are  already  made,  rather  than  to  spend  his  time  in 
answering  or  in  depreciating  others." 

In  collecting  and  arranging  the  materials  of  this  work,  I  may 
safely  declare  I  have  never  permitted  any  feelings  to  govern'me 
but  those  of  an  anxious  desire  to  advance  the  knowledge  of  the 
subject  on  which  I  have  professed  to  treat ;  and  a  fervent  hope 
that  my  labours,  by  contributing  to  tlic  advancement  of  the 
healing  art,  may  be  useful  to  my  fellow-beings  ! 
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—  Cerebral ;  their  structure  and  arrange- 
ment, 44. 

—  do  not  anastomose,  45. 

—  their  tortuosities,  purposes  of,  50. 

—  disturbances    in   the    circulation    of 


each  ;  different  symptoms  caused  by,  46. 

—  Coronary,  Origin  and  course  of,  20. 

—  Termination  of,  22. 

—  Pulse  of,  25. 

—  Anastomosis  of,  40. 

— ■  The  peculiarities  of,  71. 

—  Plexus  of;  their  use,  46. 

—  Spinal,  Anastomosis  of,  41. 

—  Spinal,  Anatomy  of,  41. 

—  Tortuosity  of;  their  purposes,  49. 
Vertebral,  Anastomosis  of,  40. 


Arterial  blood ;  muscles  impede  its  transit, 

65. 

in  diseases  not  analysed,  357.' 

pulse;  itsimportance  indiagnosis,234, 

pulse  indicates  changes  in  the  left 

heart,  235. 

and  venous  systems ;  differences   in 


their  functions,  53 
Arthritic  inflammation  of  the  heart,  547. 
Ascending  a  great  height;  efiects  on  the 

heart,  154. 
Asiatic  cholera;  effects  on  the  heart,  140. 
Asphyxia,  P^ffects  of  vomiting  in,  347. 

of  artificial  respiration  in,  347. 

Aspirations ;    difi'crcnt   accounts   of  their 

frequency,  218. 
Atmospheric  changes ;  their  effects  on  the 

heart,  154. 
Auscultation ;  its  injurious  moral  influence, 

314. 
Aveiibrugger ;  his  mode  of  percussing  the 

chest,  291. 

1/ACON ;    his   illustration    of  the  musculo- 

cardiac  function,  78. 

on  (lie  iiifluciu'c  of  sleep,  120. 

his  thoni-y  oi'  nigliing,  sobbing,  and 

groaning,  229. 


Bacon,  his  remarks  on  prognostics,  313. 

on   the   order  of  giving  medicines, 

338. 


on  the  importance  of  changing  medi- 
cines, 339. 

Baillie,  Dr. ;  his  observations  on  palpita- 
tion of  the  aorta,  307. 

Baillie,  Joanna,  on  the  influence  of  mental 
emotions  on  the  heart,  119. 

Balancing  the  body,  Difficulty  in,  a  symp- 
tom in  diseases  of  the  heart,  179. 

Barbier  on  the  local  effects  of  medicines, 
416. 

on  the  action  of  diuretics,  410. 

on  how  the  hurtful  effects  of  anti- 
mony are  relieved,  421. 

Barlow  on  the  importance  of  discriminat- 
ing the  peculiarities  of  each  case,  296. 

Basilar  artery.  Special  function  of,  41. 

Bell,  John  ;  his  account  of  training,  94. 

on  the  salutary  effects  of  the  cries  of 

the  infant,  104. 

his  estimate  of  the  capacity  of  the 

lungs,  217. 

his   remarks   on   con2:estion   of    the 


heart,  629,  636. 
Belladonna ;  its  effects  on  the  heart,  488. 
Bichat  on  the  structure  of  the  pericardium, 

11. 
on   the   structure   of  the   semilunar 

valve,  18. 
Internal  membrane  of  the  aorta  de- 


monstrated by,  16. 
on   the   distribution   of  the    cardiac 

plexus,  31. 
on  mental  emotions  of  the   mother 

vitiating  the  milk,  141. 

his  ingenious  classification  of  diseases, 


448. 

Bile ;    effects  of  its   absorption   into   the 
blood,  514. 

Biliary    organs.    Derangements    of   the ; 
their  effects  on  the  heart,  162. 

Billing,  Dr. ;   his  opinion  of  the   stetho- 
scope, 290. 

Birds;  venous  plexus  in  the  wings  of,  56. 

Blood,  Differences  in  the  quantity  of,  3. 

Difl'erences  in  the  proportion  of  the 

jirtcrial  and  venous,  3. 

Differences   in   the  qualities  of  the 


arterial  and  venous,  4. 

—  Qualities  of,  Chang(;K  in,  4. 

—  Differences  in  quantity  of,  in  diseases, 


Differences   in  its  quantity  at  differ 


cnt  periods  of  life,  4. 
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Blood ;  quantity  entering  and  leaving  the 

heart  equal,  5. 

. Currents  of,  cause  the  sounds,  7. 

Aortic,  Regurgitation  of,  17. 

heart  alone  not  sufficient  to  circulate 

it,  35.  ^    _ 

variations  in  the  supply  to  different 


organs,  35. 

—  supply   to   the   erectile   tissues  not 
uniform,  36. 

—  proportion  supplied  to  the  brain,  43. 
Arterial ;   muscles   impede    its    exit 


from  the  heart,  65, 
—  Venous ;  muscles  accelerate  its  return 
to  the  heart,  65. 

Loss  of;  its  effects  on  the  circula- 


tion, 80. 

—  Comparative  velocity  of  the  pulmonic 
and  systemic,  83. 

its  quantity  in  the  heart  regulated 


by  the  pulmo-cardiac  function,  89. 

—  the  first  element  of  life,  118. 

—  Effects   of  a  diminution  of,   in  the 
heart,  143. 

Effects   of  a  diminution  of,  on  the 


nervous  system,  170. 
—  diseases  caused  by  changes  in  its  dis- 
tribution, 170. 

Vomiting  of,  in  diseases  of  the  heart, 


260. 


—  Currents  of,  cause  the  heart's  sounds, 
275. 

—  Purging  of,  a  symptom  in  diseases  of 
the  heart,  307. 

—  changed  by  the   chemico- vital   pro- 
cesses, 324. 

—  Differences    in    the    abstraction    of 


venous  and  arterial,  356. 
—  its  morbid  changes   imperfectly  in- 
vestigated, 357. 

how  to  increase  or  diminish  its  quan- 


tity in  the  heart,  358, 

—  Effects  of  mental  excitement  on,  415. 

—  Arterial    and   venous ;    their  differ- 
ences, 511. 

causes  which   change   its  qualities, 


512. 


—  Effects  of  the  absorption  of  excretions 
on,  513. 

Influence  of  the  digestive  functions 


on,  513. 

—  Influence  of  the  respiratory  organs, 
on,  514. 

Influence  of  specific  diseases  on,  515. 

Influence  of  the  cutaneous  system  on, 


Blood  changed  by  minute  atoms  of  matter, 

515._ 
diseases  of  the  heart  from  changes  in 

its  qualities,  520. 
Blood-letting;  its  effects  in  ague,  157. 

its  effects  in  Asiatic  cholera,  157. 

an  imitation  of  a  process  of  nature. 


551. 


356. 


by  leeches,  354. 

advantages  of  leeches,  354. 

their  application  to  the  chest  or  feet, 


—  the  number  to  be  employed,  356. 

—  comparative  effects  of  cupping  and 
leeches,  356. 

—  differences  in  the  effects  of  abstract- 


ing venous  and  arterial  blood,  356. 

—  Artificial,  Curative  effects  of,  327. 

—  its  curative  effects  in  diseases  of  the 


heart,  351. 

—  General  and  local  comparative  effects 
of,  354. 

—  differences  in  abstracting  arterial  and 
venous  blood,  356. 

fatal  case   described   by  Morgagni, 


537. 

Blumenbach ;  his  description  of  the  tricus- 
pid valve  in  birds,  15. 

Bouillaud ;   his  mode  of  employing  digi- 
talis, 433. 

Bourrienne  ;  Napoleon's  remarks  on  over- 
indulgence in  food,  374. 

Brain,  Supply  of  blood  to,  uniform,  36. 

A  large  proportion  of  blood  supplied 

to,  43. 

Arteries  of;  how  protected  from  mus- 


cular pressure,  43. 
—  lucompressibility  of,  198. 

heart  and  lungs;  their  relation,  215. 


Brande ;  his  analysis  of  the  menstrual  flux, 

353. 
Erodie,  Sir  Benjamin ;  his  analysis  of  opium 

and  tobacco,  434. 
Burns   on  the   comparative  difference   in 

the   heart   and   arteries   in    sustaining 

life,  38. 
on  the  treatment  of  angina  pectoris, 

606. 
Byron,  Lord ;  his  remarks  on  the  frequency 

of  the  diseases  of  the  heart,  130. 
his    description    of  somnambulism, 


515. 


185. 


on  the  hair  becoming  suddenly  white. 


254. 


on  the  influence  of  the  mind  in  dis- 


turbing sleep,  429. 
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Cabanis  on  the  differences  in  the  treat- 
ment of  diseases  in  different  classes,  335. 

Camphor ;  its  effects  on  the  heart,  436. 

Capillary  system.  Functions  of,  52. 

Effectsofchangesin,  ontheheart,  163. 

Symptoms  of  diseases  of  the  heart 

derived  from,  250. 

Cutaneous,  Symptoms  of  diseases  of 

the  heart  from  changes  in,  251. 

Grastro-pulmonary  ;  symptoms  in  dis- 
ease of  the  heart  derived  from  changes 
in  them,  252. 

Carhonic  acid  exhaled  by  animals,  326. 

Cardiac  nerves,  Derivation  of,  30. 

medicines  ;  no  class  has  been  as- 
signed to  them,  316. 

Carlisle,  Sir  Anthony ;  his  description  of 
the  brachial  plexus  in  the  sloth,  73. 

Carminatives,  Effects  of,  in  diseases  of  the 
heart,  382. 

Carotid  arteries,  Tortuosities  of,  44. 

erroneous  opinions  of  their  use,  44. 

author's  explanation  of  their  use,  44. 

bathed  in   the   blood   of    cavernous 

sinus,  52. 

Cavities  of  the  heart ;  their  capacity,  2. 

Cerebral  arteries,  Peculiar  structure  of,  44. 

they  do  not  anastomose,  45. 

their  tortuosities,  50. 

how  protected  from  muscular  pres- 
sure, 35. 

Cerebro-spinal  system,  Symptoms  derived 
from,  169. 

Veins  of,  Peculiarities  of,  58. 

Venous  congestion  of,  248. 

how  supplied  with  blood,  42. 

Chabin ;  his  researches  on  iodine,  521. 

Chemical  remedies  have  been  accidentally 
discovered,  332. 

Chemico-vital  processes,  Organs  by  which 
performed,  365. 

their  influence  on  the  heart,  368. 

(Jbest,  Percussion  of,  Symptoms  elicited 
by,  291. 

diagnosis  from  its  form  and  size,  305. 

symptoms  derived  from  its  form,  293. 

Chinese;  their  attention  to  the  heart's 
pulse,  131. 

Chloroform,  Effects  of,  on  the  heart,  154, 
437. 

Cholera,  Asiatic,  Effects  of,  on  the  heart, 
140. 

Effects  of  blood-letting  in,  157. 

Chorea ;  its  (jffccts  on  the  circulation,  80. 

a  symptom  of  disease  of  the  heart, 

203,  302. 


Circulation,  Effects  of  the  peristaltic  mo- 
tion of  the  alimentary  canal  on,  69. 

modified  by  vital  causes,  36. 

Organs    of,    employed    besides    the 

heart,  36. 

Cerebral,  Effects  of  changes  in,  46. 

Influence  of  the  invohmtaiy  muscles 

on,  69,  70. 

Effects  of  yawning  on,  79. 

Effects  of  loss  of  blood  on,  80. 

Effects  of  tetanus  on,  80. 

Effects  of  chorea  on,  80. 

Pulmonary ;  its  velocity,  83. 

Influence  of  inspiration  on,  84. 

Influence  of  expiration  on,  84. 

inspiration  and  expiration  ;   uses  of 

their  modifications,  85, 

how  its  balance  is  preserved  in  differ- 
ent postures,  89. 

Changes  in,  by  the  instinctive  acts 


of  the  economy,  100. 

—  Effects  of  crying  on,  103. 

—  Effects  of  weeping  on,  104. 

—  Effects  of  vomiting  on,  106. 

—  Effects  of  sneezing  on,  107. 

—  How  the  balance  of,  is  preserved  in 
different  postures,  112. 

—  Balance  of;  how  preserved  in  some 
animals,  112. 

—  diminished  during  sleep,  121. 

—  Powers   of  the   animal   economy 


to 
regulate,  320. 

Classification  of  the  diseases  of  the  heart, 
447. 

Clift  ;  his  experiments  on  the  cerebro- 
spinal system,  175. 

Coagulation  of  the  blood ;  its  curative  ef- 
fects, 415. 

Coffee  ;  its  effects  on  the  heart,  160. 

Colchicum  ;  its  effects  on  the  heart,  435. 

Cold  ;  effects  on  the  heart,  156. 

bathing;  its  effects  on  the  heart,  404. 

drinks.  Fatal  effects  of,  158. 

Coma;  a  symptom  in  diseases  of  the  heart, 
299. 

Compression,  Muscular,  some  arteries  pro- 
tected from,  70. 

Congestion  of  the  lungs ;  how  guarded 
against,  19. 

of  the  coronary  vessels  ;  how  guarded 

against,  26. 

of  the  heart;  how  guarded  against,  19. 

Appearancesof,  in  living  animals,  134. 

Pulmo-cardiac,    explained,    92,   215, 


453. 


Cardiac,  illustrated  in  diseases,  134. 
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Congestion  of  the  heart,  Fatal  effects  of, 

136. 
of  the  heart,  Phenomena  of,  explained, 

136,  451. 
of  the  heart,  State  of  the  respiratory 

organs  in,  137. 

of  the  heart,  Causes  of,  138,  454-465. 

of  the  coronary  vessels,  138,  599. 


of  the  heart  illustrated  by  its  treat- 
ment, 140. 

Pulmo-cardiac  ;  relieved  by  the  eco- 
nomy, 216. 

Venous,  of  the  portal  system,  248. 

Venous,  of  the  cerebro-spinal  system, 


248. 


248. 


Venous,  of  the   respiratory  system. 


599. 


of  the  subcutaneous  veins,  249. 

Coronary,  explained,  452. 

Coronary  vessels,  Congestion  of,  138, 


—  Coronary,  its  influence  on  the  differ- 
ent systems,  453. 

its  influence  on  the  different  systems. 


cases  of,  489  to  507. 
Convulsions  from  taking  snuff,  107. 
a  symptom  in  diseases  of  the  heart, 

202,  301. 

caused  by  depletion  or  by  repletion, 


301. 
do  not  affect  the  muscles  of  the  heart, 

624. 
Cooper,   Sir  Astley,   on  compressing  the 

vertebrals  and  carotids  of  rabbits,  44. 
Co-operation  in  the  functions  of  the  organs 

of  excretion,  388. 
Copland,  Dr.,  his  opinion  of  the  stetho- 
scope, 290. 
Copper,  its  effects  on  the  heart,  161,  422. 
Coronary  arteries,  Origin  and  course  of, 

3,  20. 

Anastomosis  of,  22,  71. 

Termination  of,  22. 

their  pulse  described  by  Haller,  25. 

purposes  of  their  anastomosis,  40. 

veins.  Peculiarities  of,  25. 

Corvisart,  his  observations  on  percussing 

the  chest,  291. 
Cough,  a  symptom  in  diseases  of  the  heart, 

216,  220,  304. 
Coughing,  effects  of,   on  the  circulation, 

107. 

caused  by  laughter,  102. 

artificial ;  how  produced,  395. 

Cry,  Effects  of  the  infant's,  103. 

Crying,  Salutary  and  hurtful  effects  of,  103. 


Crying,  a  symptom  in  diseases  of  the  heart, 

216,  228. 
Cullen  on  the  differences  in  the  quantity 

of  blood  at  different  periods  of  life,  4. 
on   the   reciprocal   influence    of  the 

heart  and  cutaneous  system,  115. 
his  remarks  on  short  hands  and  feet, 

197. 
the  sounds  of  the  heart  observed  by 

him,  274. 

his  obsei-vations  on  stomachics,  379. 

on  the   effects  of  vomiting  on   the 

liver,  363. 

his  opinion  of  emetics,  363. 

his  observations  on  haemoptysis,  471. 

on  the  fatal  effects  of  colchicum  in 


gout,  579. 

Cupping,  Dry,  recommended  by   Hippo- 
crates, 358. 

Curative  processes,  both  mechanical  and 
chemical,  329. 

Currents    of  the   blood,    Heart's    sounds 
caused  by,  275. 

Cutaneous  Capillaries,  Changes  in,  251. 

Capillaries  and  heart ;  their  recipro- 
cal influence,  115. 

Capillaries,  _  The   chemico-vital   pro- 
cesses of,  398. 

interchange  in  their  functions  •with 


the  lungs,  398. 

Differences  in  the  functions  of  differ- 
ent portions  of,  399. 

influence  on  the  blood,  515. 

Dancing,  its  influence  on  the  heart,  79. 

Darwin  on  the  compression  of  the  lachry- 
mal gland  by  the  orbicularis  muscle  in 
weeping,  63. 

on  the  effects  of  sneezing,  107. 

Davies,  Captain  ;  his  death  from  disgrace, 
146. 

Demosthenes  ;  his  mode  of  curing  stammer- 
ing, 97. 

Depletion,  Convulsions  from,  202. 

Depressing  passions ;  their  effects  on  the 
heart,  146. 

Dermatics,  Effects  of,  in  diseases  of  the 
heart,  401,  439. 

Deverny ;  his  account  of  supernumerary 
aortic  valves  in  the  frog,  17. 

Dieffenbach  ;  his  mode  of  preventing  spha- 
celus, 478. 

Dietetics,  Importance  of,  in  diseases  of  the 
heart,  370, 

Digestive  organs  ;  their  influence  on  the 
blood,  513. 
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Digestive  organs,  Hhanges  in  ;  their  eftects 

on  the  heart,  159. 
Symptoms  of  diseases  of  the  heart 

derived  from,  256. 
Digitalis,  its  effects  in  the  heai-t,  160,  431. 
Diseases  of  the  Heart,  Influence   of  the 

muscnlo-cardiac  function  in,  79. 
Symptoms  of,  explained  by  the  mus- 

culo-cardiac  function,  81. 

Treatment  of,  Nature's  processes  to 


be  imitated  in,  326. 
Diagnosis  of  diseases  of  the  heart  derived 

from  their  history,  301. 

from  the  respiratory  system,  302. 

from  the  digestive  system,  305. 

from  the  form  and  size  of  the  chest, 

305. 

from  the  vascular  system,  307. 

from  the  anatomical  symptoms,  309. 

from  changes  in  the  qualities  of  the 


blood,  517. 
from  disturbances  of  the  nervous  sys- 
tem, 533. 
Diuretics,  their  mode  of  action,  410. 
Diving,  The  art  of,  explained.  111. 
Dizziness ;  a  symptom  in  diseases  of  the 

heart,  299. 
Doctrine  of  the  mechanical  and  chemical 

pathologists,  329. 

of  Hippocrates,  330. 

.  of  Stahl,  330. 

of  remedies.  Observations  on,  319. 

Dramatic  performers.  Fatal  effects  of  the 

passions  on,  150. 
Dreaming  explained,  184. 
a  symptom  in  diseases  of  the  heart, 

299. 
Drinks,  Cold,  Fatal  effects  of,  158,  403. 
Dupuytren  on  fatal  effects  of  atmospheric 

air,  142. 

Economy  ;  its  powers  to  cure  disease,  320, 
334. 

how  its  processes  can  be  imitated, 

321. 

Chemico-vital  processes  of,  365. 

Instinctive  acts  of,  to  restore  a  dis- 
turbed circulation,  100,  320. 

Emetics,  Curative  effects  of,  328. 

their  curative  effects  in  asphyxia,  348. 

Diaphoresis  produced  by,  362. 

Effects  of,  in  diseases  of  the  pul- 
monic heart,  363. 

Emmenagogues;  their  effects  in  diseases 
of  the  iieart,  412. 

Endocardium,  a  membrane  sui generis,  12. 


Endocardium,  Structure  and  functions  of. 
12. 

Diseases  of,  611. 

Enema  ;  its  particular  effects,  390. 

Fatal  effects  of,  when  cold,  158. 

Epilepsy ;  a  symptom  of  disease  of  the 
heart,  201. 

Epistaxis ;  a  symptom  in  diseases  of  the 
heart,  227. 

Eruptions,  Curative  effects  of,  in  diseases 
of  the  heart,  328,  407. 

Erectile  tissues.  Variations  in  their  sup- 
ply of  blood,  36. 

Esculapius  on  gymnastic  physic,  350. 

Ether,  Effects  of  inhaling,  on  the  heart, 
154,  436. 

Evacuants     and     purgatives ;      different 
effects  of  each,  387. 

Evacuations,     Alvine ;     irregularities     in 
them,  effects  of,  on  the  heart,  389. 

Exanthematous  diseases;  effects  of  changes 
in  the  blood,  141. 

Excretion  and  incretion  performed  by  the 
same  organs,  365. 

Excretions,  Pulmonary;  their  nature,  394. 

Organs  of,  co-operation  in  their  func- 
tions, 388. 

interchange  between  them,  409. 

effects  of  their  re-absorption  in  the 


blood,  513. 

Exercise,  Curative  and  hurtful  effects  of, 
78,  350. 

Expectorants  ;  their  use  in  diseases  of  the 
heart,  396. 

Experiments  on  living  animals.  Unsatis- 
factory results  of,  99. 

Expiration ;  its  influence  on  circulation, 
84. 

Fear  ;  its  effects  on  the  heart,  147. 

Fits  ;  symptoms  in  diseases  of  the  heart, 
301. 

Flatulency  ;  its  effects  on  the  heart,  162, 
306. 

Food,  Improper,  Hurtful  effects  of,  372. 

Regurgitation  of,  in  the  infsint,  292. 

in  the  glutton,  292. 

Foramina  Thehesii,  Abcrnethy's  account 
of,  23. 

Friction  ;  its  effects  on  the  heart,  439. 

Frog,  Supernumerary  aortic  valves  in,  17. 

Functions  of  the  two  hearts  ;  their  differ- 
ences, 18. 

Galen  on  the  instinct  for  selecting  food, 
371. 
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Galvanic  electricity  recommended  by  Laen- 
nec,  538. 

Ganglionic  system  ;  symptoms  of  disorders 
of  the  heart  derived  from  it,  177. 

Gases,  Noxious  ;  effects  of  inspiring  them, 
on  the  heart,  154. 

Gastro-pulmonary  capillaries,  Effects  of 
changes  in,  on  the  heart,  252. 

Genetics  ;  their  effects  in  diseases  of  heart, 
411. 

Genito-urinary  system.  Effects  of  changes 
in,  on  the  heart,  164. 

The  chemico-vital  processes  of  the, 

409. 

George  it.  ;  his  strictures  on  the  conduct 
of  Sir  Henry  Halford  on  Queen  Char- 
lotte's deathbed,  649. 

the  Author's  opinion  of  His  Ma- 
jesty's disease,  555. 

the  post  mortem  examination,  556. 

Metastasis  of  Gout  in,  442,  557. 


Gerdy  on  the  arrangement  of  the  muscles 
of  the  heart,  27. 

Gosse  on  the  arteries  of  the  tail  of  pre- 
hensile monkeys,  39. 

Gout,  Effects  of  sweating  in,  400. 

of  the  heart ;  its  specific  character, 

547. 

its  pathology,  543. 

Granville,  Dr.,  on  the  effects  of  prussic 
acid,  387. 

Grief;  its  effects  on  the  heart,  148. 

Gymnastic  physic  recommended  by  Escu- 
lapius,  350. 

Hair  changes   in  its  colour  from   grief, 

254. 
Haller ;  his   acccount  of  a   pulse  in  the 

coronary  arteries,  25. 
his    calculation    of   the   quantity   of 

bloods  in  the  brain,  43. 

his  description  of  the  branches  of  the 


arteries  of  the  brain,  44. 

—  on  the  effects  of  tying  both  carotids 
in  animals,  44. 

—  his  remarks  on  weeping,  104. 

—  his  theory  of  sleep,  120. 

—  his  observations  on  the  speedy  effects 
of  medicines  when  placed  on  the  tongue, 
341. 

on  the  hurtful  effects  of  too  much 


sleep,  427 

Halford,  Sir  Henry,  his  "  Oration  "  on  the 
illness  of  George  iv.,  556. 

strictures  by  George  iv.,  on  his  con- 
duct on  Queen  Charlotte's  deathbed,  649. 


Harvey ;  his  account  of  the  sounds  of  the 

heart,  7. 

case  of  insensibility  of  the  heart,  32, 

Headache,  Different  species  of,  300. 
Diagnosis  of  the  different  kinds  of, 

299. 


a  symptom  in  diseases  of  the  heart, 

177. 
Hearing ;    remarkable   differences   in    its 

acuteness,  279. 
Heat ;  effects  on  the  heart,  155. 
Heart ;  diagnosis  of  its  diseases  from  their 

history,  301. 
diagnosis  of  its  diseases  from  the  form 

and  size  of  the  chest,  305. 
diagnosis  of  its  diseases  derived  from 


the  digestive  system,  305. 
—  differences  in  the  right  and  left,  2. 
differences  in  its  size,  646. 


Heart,  Diseases  of,  confined  to  mankind, 
132. 

their  classification,  447. 

their  differences  in  different  classes, 


296. 


how  simulated,  134. 

Symptoms  of,  Physiological,  166. 

Symptoms  of,  Anatomical,  166,  271. 

symptoms  derived  from  an  increase 

in  the  proportion  of  arterial  blood  in  the 
brain,  173. 

symptoms  derived  from  the  respira- 
tory system,  212. 

— —  symptoms  derived  from  the  venous 
system,  247. 

symptoms  derived  from  the  capillary 

system,  250. 

symptoms  dei-ived  from  the  digestive 


system,  256. 
symptoms  derived  from  the  muscular 

system,  263. 
symptoms  derived  from   the  uterine 

system,  266. 

symptoms  elicited  by  percussion,  291. 

symptoms  elicited  by  touch,  292. 

Efficacy    of   medical    treatment    in, 


313. 


—  the  remedies  employed  in  their  treat- 
ment, 342. 

from  changes  in  the  qualities  of  the 


blood,  140,  510. 
—  from  disorders  of  the  cerebro-spinal 
spinal  system,  525. 

from  disorders  of  the  ganglionic  sys- 


tem, 177. 
Heart,  Effects  of  hellebore  on,  161. 
titillation  on,  115. 
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Heart,  Effects  of  disturbances  in  the  ner- 
vous system  on,  142. 

a  diminution  of  blood  in,  143. 

the  passions  on,  143,  150. 

odorous  substances  on,  149. 

pain  on,  ISO- 
changes  in  the  respiratory  organs  on, 


152. 


159. 


ascending  a  height  on,  154. 

inspiring  noxious  gases  on,  154. 

atmospheric  changes  on,  154,  155. 

descending  a  great  depth  on,  154. 

chloroform  on,  154. 

inhaling  ether  on,  154. 

heat  on,  155. 

cold  on,  156. 

hot  food  on,  158. 

hot  drinks  on,  158. 

cold  drinks  on,  158. 

changes  in  the  digestive  organs  on, 


161. 


—  tea  on,  160. 

—  coffee  on,  160. 

—  opium  on,  160. 

—  mineral  substances  on, 

—  belladonna  on,  161. 

—  flatulency  on,  162. 

—  sea-sickness  on,  162. 

—  derangements  of  the  biliary  organs 
on,  162. 

nausea  and  vomiting  on,  162,  362. 


changes  in  the  vascular  system  on, 

163. 

changes  in  the  capillar}-  system  on, 


163. 


163. 


changes  in  the  arterial  system   on. 


—  changes  in  the  venous  system  on,  163. 

—  changes  in  the  genito-urinary  system 
on,  164. 

—  hereditary  diseases  on,  164. 

—  changes  in  the  uterine  system,  164. 

—  the  chemico-vital  processes  on,  368. 

—  incretions  and  excretions  on,  369. 

—  a  central  nervous  organ,  31. 
action  of  poisons  on,  625. 


Heart  alone  not  sufficient  to  circulate  the 

blood,  35. 

Insensibility  of;  Harvey's  case,  32, 

its  consent  with  the  kidneys,  409. 

Cavities  of;  their  capacity,  2. 

equal  quantity  of  blood  enters  and 

leaves  it,  5. 

Four  distinct  functions  of,  1. 

Gouty  inflammation  of,  .047. 

Impulse  of;  how  caused,  9. 


Heart ;  its  action,  how  changed  by  respira- 
tion, 85. 

its  action  either  increased  or  dimi- 
nished by  the  passions,  144. 

its  various  sizes,  1. 

its  diseases  and  those  of  the  arteries 

do  not  always  correspond,  237. 

its  relation  to  the  cutaneous  system, 

398. 

mechanico-vital   processes  employed 

for  the  treatment  of  its  diseases,  342. 

Morbid  sounds  in,  207. 

nerves  of  its  muscles,  28. 

symptoms  of  its  diseases  derived  from 

disturbances  in  the  pulmo-cardiac  func- 
tion, 214. 

symptoms  derived  from  the  vascular 


system,  234. 
—  symptoms  derived  from  changes  of 
posture,  293. 

symptoms  derived  from  the  form  of 


the  chest,  293. 

Heart  and  cutaneous  system;  their  recipro- 
cal influence,  115. 

and  lungs  co-operate  in  their  diseases, 

213. 

and  lungs  ;  their  reciprocal  influence, 

83,  212. 

and  mucous  system  ;  their  reciprocal 

influence,  116. 

and  muscular  system ;  their  recipro- 


cal influence,  114. 

and  nose.  Sympathy  between,  108. 


Heart,  Muscles  of  the;  peculiarities  in  their 
structure,  26. 

their  action  explained,  28. 

differences  in  their  colour,  28. 

accelerate  the  return  of  the  venous 

blood,  65. 

by  their  contractions  impede  the  tran- 
sit of  the  arterial  blood,  65. 

never  affected  with  spasm,  624. 

other  organs  employed  to  carry  on  the 


circulation,  36. 
—  Pulse  of;  attention  paid  to  it  by  the 
Chinese,  131.   _ 

Ixheumatic  inflammation  of,  583. 


Gouty  inflammation  of,  547. 

Congestion  of;  its  causes  and  pheno- 
mena, 19,  451. 

its  influence  on  the  different  systems, 

453. 


Effects  of  odorous  substances  on,  149. 

Hellebore;  its  effects  on  the  heart,  161. 
Hepatics,  use  of,  in  diseases  of  the  heart, 
383. 
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Hereditary  diseases;  their  eftects  on  the 
heart,  164. 

Hiccup,  Effects  of,  on  the  circvilation,  108. 

a  symptom  in  diseases  of  the  heart, 

216. 

Hippocrates  on  the  nature  of  convulsions, 
202. 

his  value  of  prognostics,  310. 

his  doctrines,  330. 

Vomiting  recommended  by,  in  cho- 
lera, 335. 

Dry  cupping  recommended  by,  358. 


his  mode  of  purging  the  lungs,  395. 

his  caution  in  the  use  of  purgatives, 

392. 


his  advice  for  using  the  warm  bath, 

404. 
Haemoptysis ;  a  symptom  in  diseases  of  the 

heart,  304. 
Haemorrhage,    Intestinal,    a  symptom   in 

diseases  of  the  heart,  260. 

Spontaneous,  Cui'ative  effects  of,  321. 

Home,  Sir  Everard  ;  his  description  of  the 

circulation  in  the  pulmonary  capillaries, 

95. 
Horner,  Francis,  M.P. ;  his  benefit  from 

opium,  430. 
Hot  food,  Effects  of,  on  the  heart,  158. 
Hovius,  Rete  mirabile  of,  47. 
Humboldt  on  the  influence  of  plants  and 

air  on  the  characters  of  men,  523. 
Hunter,  John  ;  his  calculation  of  the  capa- 
city of  the  heart,  2. 
his  description  of  the  tricuspid  valve, 

14. 


his  experiments  of  injecting  ipecacu- 
anha and  jalop  into  the  blood,  362. 
—  effects  of  artificial  respiration  on,  347. 

his  sudden  death  from  passion,  150. 


Hunter,  William  ;  his  incapacity  in  discri- 
minating pulses,  240. 

Hydrocyanic  acid ;  its  effects  on  the  heart, 
437. 

Hyoscyamus  ;  its  effects  on  the  heart,  433. 

Hyslop;  his  observations  and  experiments 
oji  the  contraction  of  muscles,  66. 

Hysteria ;  a  symptom  of  disease  of  the 
heart,  200. 

Impulse  of  the  heart;  its  differences  during 
expiration  and  inspiration,  272. 

its  differences  in  different  attitudes  of 

the  body,  274. 

is  caused  by  the  tilting,  9. 


Incretions  contain  the  elements  of  life,  367. 

and    excretions    performed    by    the 

same  organs,  365. 

and  excretions  of  the  lungs,  393. 

their  influence  on  the  heart,  369. 


Infants'  cries.  Effects  of,  on  the  circulation, 
103. 

Inflammation,  Eheumatic,  of  the  heart, 
583. 

Gouty,  of  the  heart,  547. 

Insanity ;  a  symptom  in  diseases  of  the 
heart,  181. 

Insomnolence ;  a  symptom  in  diseases  of 
the  heart,  182. 

Inspiration  ;  effects  on  the  circulation,  84. 

Instinct ;  a  guide  for  the  selection  of  food, 
370. 

Instinctive  acts ;  their  uses  not  satisfac- 
torily explained,  99. 

in  animals.  Examples  of,  325. 

Intercostal  plexus  in  aquatic  animals,  48. 

Intermuscular  veins.  Special  functions  of, 
58. 

Interosseous  veins  of  the  cranium  and 
spinal  cord,  59. 

Involuntary  and  voluntary  muscles ;  dif- 
ferences in  their  functions,  114. 

Ipecacuanha ;  its  effects  in  diseases  of  the 
heart,  363. 

Irritability,  Mental,  a  symptom  in  diseases 
of  the  heart,  179. 

James's  powder.  Effects  of,  in  diseases  of 

the  heart,  419. 
Jeffrey,  Professor;  his  description  of  the 

course  of  the  coronary  arteries,  21,  40. 
Junod,  his  cupping  boots,  358. 

Kidneys  ;  influence  of  the  passions  on  their 

excretion,  409. 
interchange  between  them  and  the 

other  organs  of  excretion,  409. 

their  consent  with  the  heart,  409. 


Incretions;    their    transit    to   the   blood, 
367. 


Kirke  on  the  pathology  of  the  brain,  12. 

Laennec  ;  his  neglect  of  the  physiological 

symptoms  of  diseases  of  the  heart,  167. 
his  favourable  prognosis  of  pulmonary 

haemorrhage,  224. 

imperfections  of  his  stethoscope,  287. 

his   discrimination    of    the   different 

sounds  of  the  heart,  287. 
his  erroneous  diagnosis  of  his  own 

case,  307. 

his  observations  on  haemoptysis  and 


oil  pulmonary  apoplexy,  471. 
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Laennec,  Galvanic  electricity  recommended 
by,  538. 

Laugh,  Sardonic,  Nature  of,  102. 

Laughing,  Effects  of,  on  the  heart,  101. 

a  symptom  in  diseases  of  the  heart, 

216,  228. 

Layard  on  the  extraordinary  permanency 
of  smells,  516. 

Leeches,  Blood-letting  by,  Advantages  of. 
354. 

Effects  of  applying  a  small  number, 

356. 

Left  heart ;  the  arterial  pulse  indicates 
changes  in  it,  235. 

Liebig  on  the  difference  in  the  processes 
performed  in  the  vital  and  chemical  labo- 
ratories, 366. 

on  the  effects  of  abstinence,  375. 

his  analysis  of  animal  substances,  385. 

on  the  removal  of  diseases  by  the 

deprivation  of  food,  374. 

Ligatures ;  their  effects  when  applied  to 
the  extremities,  359. 

Liverpool,  Lord ;  a  remarkable  change  in 
his  pulse,  242. 

Lozenges;  their  effects  on  respiration,  97. 

Lungs,  Anatomy  of,  Sir  E.  Home's  ac- 
count of,  95. 

Chemico- vital  processes  of,  393. 

Congestion  of;  how  prevented,  18. 

Diseases  of;  how  they  disorder  the 

heart,  152. 

gases  exhaled  from  them,  396. 

are  organs  both  of  incretion  and  ex- 
cretion, 393. 

Purging  of,  by  Hippocrates,  395. 

and  heart ;  their  reciprocal  influence, 


212. 

—  and  heart  co-operate  in  their  diseases, 
213. 

—  heart,  and  brain;  their  relation,  215. 

sudden  change 


Luxembourg:,  Duchess  of; 


in  the  colour  of  her  hair,  254. 

Macartney,  Ijord ;   his  description  of  a 

Chinese  physician,  241. 
Macilwain  ;  his  observations  on  the  cruelty 

of  experiments  made  on  animals,  286. 
IMacnish;  his  theory  of  sleep,  122. 

hi.s  picture  of  the  sleep  of  disease,  184. 

his  theory  of  somnambulism,  186. 

Magcndie ;   his  experiments  on   emetine, 

364. 

on  prussic  acid,  437. 

on    the    effects   of   injecting    warm 

watfr  into  a  vein,  142. 


Magendie  ;   his  want  of  confidence  in  ex- 
periments, 270. 
his  theory  of  nausea  and  vomiting, 

360. 
Malformations  of  the  heart ;  their  influence 

on  the  blood,  515. 
Marie  Antoinette  ;  -  sudden  change  in  the 

colour  of  her  hair,  255. 
Martin,  the  Canadian  ;  appearance  of  his 

stomach,  253,  373. 
Mastication,  Organs  of,  several  functions 

performed  by,  63. 
Mechanical    and    chemical     pathologists, 

Doctrines  of,  329. 
Mechanico-vital  processes  employed  in  the 

treatment  of  diseases  of  the  heart,  342. 
Medicinal  substances  act  only  on  one  organ 

or  one  system,  376. 
containing  several  ingredients,  act  on 

several  organs  or  systems,  377. 

like  diseases,  affect  only  a  portion  of 


an  organ  or  system,  377. 

—  and  alimentary  substances,  their  dif- 
ferences, 438. 

—  their  effects  on  the  heart,  298. 
imperfections  in  their  classification, 


316. 

Medicines,  Cardiac ;  value  of  a  classifica- 
tion of  them,  317. 

Cardiac,  Table  of,  318. 

general  laws  in  their  actions,  376. 

their  different  modes  of  action,  376. 

cause    irregularities    in    the    pulse, 

244. 


—  their  effects  from  the  continuity  of 
organs,  443. 

—  difiercnces  in  their  effects,  335. 

—  how  their  effects  are  altered,  336. 

—  erroneous  mode  of  estimating  their 
doses,  336. 

—  efficacy  of  small  doses,  337. 

—  order  in  which  they  should  be  admi- 
}iistered,  338. 

—  how  discordant  opinions  of  their  effects 
arc  caused,  339. 

—  channels  by  which  they  may  bo  ad- 
ministered, 340. 

contain  the  elements  that  compose 


the  animal  tissues,  438. 

Membranes  of  the  cerebro-spinal  system  ; 
their  arteries,  Peculiarity  of,  46. 

Menstrual  flux  ;  its  peculiar  character,  411. 

Menstruation ;  its  influence  on  the  func- 
tions of  the  heart,  411. 

Mental  aberration,  a  symptom  in  diseases 
of  the  heart,  179. 
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Mental  emotions ;  their  influence  botli  on 

the  heart  and  lungs,  213. 
irritability,  a  symptom  in  diseases  of 

the  heart,  179,  299. 
Mercurials,  Effects  of,  in  diseases  of  the 

heart,  384,421. 
Metastasis    of   diseases,    Phenomena   of, 

A41. 
Milk  of  nurses;  effects  of  its  absorption  on 

the  blood,  514. 
Mineral  substances,  Effects  of,  on  the  heart, 

161. 
Monkeys,  Prehensile ;  peculiarities  in  the 

course  of  the  arteries  of  the  tail,  39. 
Monro  ;  his  experiments  on  the  in  compres- 
sibility of  the  brain,  47,  198,  200. 
Montaigne  on  the  comparative  influence  of 

the   mind  in   civilized  and  uncivilized 

nations,  180. 

awoke  his  child  with  music,  538. 

Moral  depression,  Effects  of,  on  the  heart, 

148. 
a  symptom  in  diseases  of  the  heart, 

299. 
Morbid  sensations  in  the  head,  298.- 
Morgagni,  his  observations  on  the  pulse, 

245. 
case  of  a  nervous   disorder   of  the 

heart,  which  proved  fatal  from  blood- 
letting, 537. 
Movements,  Muscular;  differences  in  them, 

264. 

in  tetanus,  264. 

in  cramp,  264. 

in  shaking  palsy,  265. 

Mucous  system  and  heart ;  their  reciprocal 

influence,  116. 
Murmur,  Eespiratory ;  its  changes  in  dis- 
eases of  the  heart,  225. 
Musci  volitantes  ;  a  symptom  in  disease  of 

the  heart,  208. 
Muscles  of  the  heart,  peculiarities  in  their 

structure,  26. 

in  their  action,  28. 

their  influence  on  the  circulation,  33. 

they  are  never  paralysed,  624. 

Muscles  accelerate  the  return  of  the  venous 

blood  to  the  heart,  05. 
impede  the  exit  of  the  arterial  blood 

from  the  heart,  65. 
their  position  in  relation  to  arteries, 

67. 
only  some  arteries  are  compressed  by 

them,  68. 
Involuntary  ;  their  influence   on  the 

circulation,  69. 


Muscles,  Voluntary  and  involuntary ;  dif- 
ferences in  their  functions,  114. 

action  of  the  involuntary,  263. 

Muscles  of  the  heart.  Diseases  of,  30,  622. 

• never  affected  with  spasm  nor  para- 
lysis, 624. 

their  increase  in  size,  626. 

their  diminution,  631. 

Softening-bf,  632. 

Muscular  compression,  How  some  arteries 
are  protected  from,  70. 

contractions,  Effects  of,  on  the  vasa 

propria,  70. 

are  employed  by  the  vis  medicatrix 

and  conservatrix  naturce,  263. 

exertion ;  phenomena  which  precede 

it  explained,  77. 

movements ;  Effects  of,  in  syncope. 


114. 
Muscular  system  and  heart ;  their  reciprocal 

influence,  114. 
symptoms  of  diseases  of  the  heart 

derived  from,  263- 
Musculo-cardiac  function  explained,  67. 

phenomena  depending  on  it,  75. 

its  influence  on  diseases  of  the  heart. 


79. 


Symptoms  of  diseases  explained  by, 
81. 
Music,  Curative  effects  of,  in  diseases  of 
the  heart,  538. 

Napoleon ;    the   small   quantity   of   sleep 
necessary,  183. 

his  mode  of  making  coffee,  381. 

-.  on  the  necessary  quantity   of  food, 


374. 
Nature ;    her    curative    processes,   either 

chemical  or  mechanical,  319. 

simplicity  of  her  works,  320. 

her  processes  to  be  imitated  in  the 

treatment  of  diseases,  320. 
Nausea   and  vomiting;    their    difference, 

258. 

and   vomiting  ;   their  effects  on  the 

heart,  258. 

Nausea;  a  symptom  in  diseases  of  the  heart, 
258,  306. 

effects  of,  in  diseases  of  the  heart, 

322,  360. 

Nerves  of  the  heart,  how  distributed,  31. 
Nervous   diseases,  erroneous   opinions  of, 

169. 

Causes  of,  172. 

Nervous  system,  its  influence  on  the  blood 

170. 
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Nervous  system;  its  influence  on  the  heart, 

117. 
The  functions  of,  depend  on  the  heart, 

119. 
Disturbances  in  ;  their  effects  on  the 

heart,  142. 

Influence  of  the  blood  on,  170. 

Influence  of  the  sanguineous  system 


on,  426. 

—  Diseases  of  the   heart  from   distur- 
bances of,  525. 

temperament,  Exphmation  of,  180. 


Neuralgia  ;   a  symptom  of  diseases  of  the 

heart,  204. 
Neurotics,  426. 
Newbigging ;  his  translation  of  Barth  and 

Roger  on  auscultation,  237. 
Nose  and  heart,  Syrapath}-  between,  108. 
Noxious  gases.  Effects  of  inspiring,  on  the 

heart,  154. 

Ocular  spectra ;  a  sjTnptom  in  diseases  of 
the  heart,  208,  299. 

Odorous  substances,  Effects  of,  on  the 
heart,  149. 

(Edema  ;  a  sjTnptom  in  diseases  of  the 
heart,  253. 

Opium  ;  its  effects  on  the  heart,  160,  430. 

Orfila;  his  experiments  on  the  pulmonary 
exhalation,  397. 

Organic  diseases  of  the  heart ;  their  in- 
fluence on  the  blood,  515. 

Observations  on,  539. 

Organs  employed  for  the  circulation  be- 
sides the  heart,  35. 

Some,  perform  several  functions,  63. 

those  of  mastication,  63. 

the  lachrymal  organs,  63. 

the  urinary  organs,  63. 

the  bones,  63. 

the  respiratory  organs,  63. 

the  muscles,  64. 

of  respiration,  Effects  of  changes  in, 

on  the  heart,  152. 

of  digestion.  Effects  of  changes  in, 

on  the  heart,  159. 

Functions  of,  Interchange  in,  366. 

of  excretion  ;    co-operation  in   their 


functions,  388. 

Continuity  of,  Effects  of  medicines 


on,  443. 

Paget  on  a  morbid  state  of  blood,  54. 
Pain ;  its  effects  on  the  heart,  150. 
I'aralysis  ;    a   svniptom   of  disease    of  tb"- 
heart,  204. 


Pariy ;  on  the  connexion  between  the 
heart  and  brain  in  fevers,  178. 

Passions  ;  how  they  increase  or  diminish 
the  heart's  action,  143. 

their  fatal  effects  on  a  diseased  heart, 

150. 


their  fatal  effects  on  dramatic  per- 
formers, 151. 

their  effects  on  the  heart,  143,  150. 

Depressing  effects  of,  on  the  heart, 

146. 

Exhilarating  effects  of,  on  the  heart, 

146. 

Pathological  doctrines  of  the  schools,  329. 

Pathology,  Humoral ;  its  origin,  511. 

Pearson,  John,  on  the  effects  of  mercury 
in  the  heart,  162. 

Percussion  of  the  chest,  Symptoms  derived 
from,  291. 

Pericarditis  ;  its  pathology,  545. 

Pericardium  composed  of  two  different 
membranes,  11. 

Peculiar  structure  of,  in  some  ani- 
mals, 11. 

Diseases  of,  607. 

Peristaltic  motion  of  the  alimentary  canal ; 
its  influence  on  the  circulation,  70. 

Perspiration,  Curative  effects  of,  338. 

Phenomena  which  precede  muscular  exer- 
tion explained,  52. 

those  which  precede  sleep,  76. 

those  which  accompany  wakefulness, 

77. 

Physiological  sjanptoms  of  the  diseases  of 
the  heart,  166. 

.  Table  of,  168. 

Pinel ;  his  classification  of  diseases,  448. 

Plexus,  Cardiac  ;  associated  with  the  gan- 
glionic and  cerebro-spinal  systems,  32. 

of  arteries,  Purposes  of,  46. 

of  veins.  Use  of,  55. 

Intercostal,  in  aquatic  animals,  48. 

Plexus  of  arteries  ;  in  the  lion,  47. 

in  the  sloth,  48. 

in  aquatic  animals,  48. 

Plexus  of  veins  ;  their  use,  55. 

in  cetaceous  animals,  56. 

in  the  wings  of  some  birds,  56. 

Pneumonics,  Effects  of,  in  diseases  of  the 
heart,  395. 

Poisons  ;  their  action  on  the  heart,  625. 

Portal  system.  Venous  congestion  of,  248. 

Portal ;  case  of  rupture  of  the  heart  from 
the  cold  bath,  405. 

on    the    reciprocal    influence    of    the 

licart  aiul  genital  organs,  164. 
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Pregnancy,  Effects  of  vomiting  in,  106. 

Processes  of  the  economy  ;  how  to  he  imi- 
tated, 331. 

Incrementitious,  improved  hy  medi- 
cines, 375. 

Prognosis  of  the  diseases  of  the  heart,  310. 

danger  of  an  erroneous  one,  313. 

of  diseases  of  the  heart  from  changes 

in  the  qualities  of  the  hlood,  520. 

Prussic  acid;  its  effects  on  the  heart,  437. 

Puhlic  speaking.  Effects  of  gestures  in,  54. 

Pugilists,  Effects  of  training,  69. 

Pulmo-cardiac  function  descrihed,  88. 

its  uses,  89. 

its  influence  on  respiration,  90. 

congestion.  Pernicious  effects  of,  93. 

symptoms  of  diseases  of  the  heart  de- 
rived from  disturbances  in  it,  214. 
congestion  explained,  215,  453. 


acts 


congestion;  its  diagnosis,  216. 

how  relieved  hy  the  instinctive 

of  the  economy,  216. 
Pulmonary  apoplexy;  a  symptom  of  disease 

of  the  heart,  225,  304. 

haemorrhage,  Salutary  effects  of,  220. 

circulation,  Velocity  of  blood  in,  83. 

circulation,  Influence  of  coughing  on, 

222. 

excretions ;  their  nature,  394. 

exhalation ;  how  changed,  397. 


Pulmonic  heart,  Valves  of,  13. 

effects  of  vomiting  in  its  diseases, 

363. 
Pulsation  of  the  coronary  arteries,  25. 
Pulse  of  the  heart  long  neglected,  131. 
attention   paid    it   by    the   Chinese, 

131. 


Difference  of,  in  the  two  arms,  215. 

Arterial,    indicates   changes   in    the 

left  ventricle,  235. 
not  altered  in  all  affections  of  the 

heart,  237. 

Table  of  different,  238. 

Venous,  The,  249. 

Purgatives,  Curative  effects  of,  in  diseases 

of  the  heart,  328,  386. 
their  use  in  the  treatment  of  diseases 

of  the  heart,  386. 

act  on  particular  portions  of  the  ali- 


mentary canal,  387. 
Pustulation,  Effects  of,  in  diseases  of  the 
heart,  407. 

Rage  ;  its  effects  on  the  heart,  148. 
Rassori ;    his    employment  of   antimony, 
418. 


Recapitulation  of  chapter  i.,  33. 

chapter  ii.,  60. 

chapter  iv.,  82. 

chapter  xxii.,  210. 

chapter  xxxvii.,  443. 

Receptaculum  formed  by  the  subcutaneous 
veins,  92. 

Refrigerants,  Effects  of,  in  diseases  of  the 
heart,  403. 

Regurgitation  of  food  in  the  infant,  and  in 
the  glutton,  323. 

of  the  aortic  blood,  17. 

Reid,  Dr. ;  his  experiments  in  congestion, 
134. 

Remack ;  his  account  of  the  nerves  of  the 
heart,  28. 

Remedies,  Doctrine  of,  319. 

employed  for  the  treatment  of  dis- 
eases of  the  heart,  342. 

Respiration  and  circulation  ;  their  recipro- 
cal influence,  84. 

— —  uses  of  their  modifications,  85. 

how  it  changes  the  heart's  action,  85. 

•  modified  by  training,  96. 

modifications  of,  in  running,  108. 

in  raising  a  weight,  109. 

Organs  of,  State  of,  in  diseases  of  the 

heart,  137. 

changes  in  its  frequency,  218. 

in  its  rhythm,  218. 

in  its  intensity,  219. 

Modifications  in ;   their  curative  ef- 


fects, 345. 

—  Artificial,  Utility  of,  in  diseases  of 
the  heart,  346. 

Curative  effects  of,  in  asphyxia,  347. 


Tetanus  in  a  horse  cured  by  artificial, 

349. 
Respiratory  murmur ;  changes  in  disease 

of  the  heart,  225. 
organs   and  heart ;   their  reciprocal 

influence,  83. 

and  circulating  organs  ;  their  pheno- 


State  of,  in  cardiac  conges- 


mena,  99. 

—  organs, 
tion,  137. 

—  organs,  Effects  of  changes  in,  on  the 
heart,  152. 

—  their  influence  in  the  blood,  514. 

—  system,  Symptoms  of  diseases  of  the 
heart  derived  from,  212. 

Venous  congestion  of,  248. 


Diagnosis  of  the  diseases  of  the  heart 

derived  from,  302. 
Rest ;  its  curative  effects  in  diseases  of  the 

heart,  351. 
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Bete  mirahile  of  Galen  and  Hovius,  47. 
Ebeumatism,   Effects   of  changes   in  the 

blood  in,  on  the  heart,  141. 
Rheumatic  inflammation  of  the  heart,  583. 
Eicherand ;  his  remarks  on  courage,  144. 

his  theory  of  sleep,  120. 

his  analysis  of  atmospheric  air,  156. 

Ringing  in  the  ears,  a  symptom  in  diseases 

of  the  heart,  206,  299. 
Rubefacients,  Effects  of,  in  diseases  of  the 

heart,  407. 
Rush  on  the  analogy  between  dreaming 

and  delirium,  185. 
Riiysch  on  the  different  modes  in  which 

arteries  ramify,  38. 


Sanguineous  system ;  its  influence  on  the 

nervous  system,  426. 
Scudamore,    Sir  Charles  ;    on  the  use  of 

colchicum,  435. 
Sea-sickness,  Modes  of  relieving,  109. 

Wollaston's  explanation  of,  110. 

its  effects  on  the  heart,  162. 

Senses,   Effects  of  gratifying,  in  nervous 

diseases  of  the  heart,  538. 
Sewell,  Professor ;  his  cure  of  tetanus  by 

Wouralli  poison,  349. 
Shakspeare  ;  on  the  baneful  effects  of  not 

weeping,  104. 
his  description   of  a   somnambulist, 

186.^ 
his  description  of  a  congested  heart, 

473. 
Sighing  ;  effects  on  the  circulation,  104. 
a  svmptom  in  diseases  of  the  heart, 

216,  228. 
Singing  ;    its 

heart,  346. 
Sinus  cavernous 

in  its  blood,  52. 
Sinus  venosus  ;  its  use,  26. 
Skin ;  effects  of  cold  applied  to,  on  the  heart, 

156. 

salutary  effects  of  anointing,  405. 

Sleep  ;  its  phenomena,  76,  121. 

nature,   explanation  by   the  author, 

120. 

Conflicting  theories  of,  120. 

causes  of  its  imperfections,  123. 

of  disease,  124. 

Necessary  quantity  of,  427. 

Hurtful  effects  of,  427. 

Curative  effects  of,  428. 

Sloth,  Plexus  of  the  radial  artery  in  the, 

48. 


effects    in   diseases    of  the 
carotid  arteries  bathed 


Sneezing ;  effects  of  on  the  circulation, 107. 
a  symptom  in  diseases  of  the  heart, 

216,  227. 
Sobbing,  Effects  of,  on  the  heart,  104. 
a  symptom  in  diseases  of  the  heart, 

228. 
Somnambulism  ;  a  symptom  in  diseases  of 

the  heart,  185, 

Case  of,  successfully  treated,  186. 

Sorrow  ;  effects  of,  on  the  heart,  149. 
Sounds  of  the  heart ;  how  caused,  7. 

Changes  of,  in  disease,  8. 

Morbid,  in  the  heart,  207. 

caused  by  the  currents  of  the  blood. 


275. 


and 


vary  in  intensity,  duration,  tone, 

rhythm,  278. 

un philosophical     theories     of    their 

causes,  285. 

Spasm,  Heart's  muscles,  never  affected  by, 
624. 

Specific  diseases ;  their  influence  on   the 
blood,  515. 

Spectra,  Ocular  ;  a  symptom  in  diseases  of 
the  heart,  208. 

Speech  and  voice,  Differences  of,  229. 

Spinal  arteries.  Anastomosis  of,  41. 

cord  and  heart;  their  relation,  175. 

and  brain.  Peculiarities  in  the  struc- 
ture of  the  arteries  of,  44. 

Spontaneous  vomiting,  Effects  of,  322. 

haemorrhage.  Effects  of,  in  diseases 

of  the  heart,  321. 

Spratt,  Mr.  ;  case  of  somnambulism  suc- 
cessfully treated  by,  186. 

Stahl  ;  his  doctrines,  330. 

Stammering,      Demosthenes'     mode      of 
curing,  97. 

Sternutatories ;  their  effects  in  diseases  of 
the  heart,  346. 

Stethoscope,  Laennec's,  Imperfections  in, 
287. 

its  use  and  abuse,  286. 

Stevens,  Dr.  ;  on  the  changes  in  the  blood 
by  injecting  into  it  common  salt,  141. 

Stomachics;  Effects  of,  in  diseases  of  the 
heart,  375,  378. 

Structure  of  the  arterial  and  venous  sys- 
tems ;  their  differences,  54. 

Strychnia  ;  its  effects  on  the  heart,  435. 

Stupor,  Causes  of,  124. 

Sturgeon  ;  supernumerary  aortic  valves  in, 
18. 

Subcutaneous  veins  ;  peculiarities  in  their 
functions,  57,  91. 

Congestion  of,  249. 
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Sudorifics,   Effects   of,  in  diseases  of  the 

heart,  328,  401. 
Suppositories,  U^e  of,  390. 
Sweating,    Effects   of,  in  diseases  of  the 

heart,  328. 
its  effects  in  gouty  diseases  of  the 

heart,  400. 

recommended  by  Hippocrates,  401. 


Swimming  in  the  head ;  a  symptom  in  dis- 
eases of  the  heart,  299. 
Swinging ;  its  effects  on  the  circulation, 

lli. 
its  effects  on  diseases  of  the  heart, 

346. 
Sydenham  ;  his  observations  on  diagnosis, 

298.^ 
his  reliance  on  the  curative  powers 

of  nature,  319. 
Symptoms ;    explained    by  the    musculo- 

cardiac  function,  81. 

of  congestion  illustrate  its  nature,139. 

Anatomical,    of  the  diseases  of  the 

heart,  166,  171. 

Physiological,  neglected  by  Laeunec, 


167. 


—  Physiological,  Table  of,  168. 

—  derived  from  the  cerebro-spinal  sys- 
tem, 169. 

—  derived  from  an  increase  in  the  pro- 
portion of  the  venous  and  arterial  blood 
the  brain,  173. 

derived  from  the  cerebro-spinal  sys- 


tem, 173. 

from  an  admixture  of  the  two  bloods, 


173. 


—  derived  from   a   diminution   in   the 
velocity  of  the  blood,  173. 

—  derived  from  the  spinal  cord,  175. 

—  derived  from  affection  of  the  motor 


column,  176. 

—  derived  from  affections  of  the  sensory 
column,  176. 

—  derived  from  one  or  more  nerves  of 


either  column  affected,  176. 

derived  from  the  ganglionic  system. 


177. 


212. 


derived  from  the  respiratory  system, 


—  from  disturbances  in  the  pulmo-car- 
diac  function,  214. 

derived   from   the   vascular  system. 


234. 


247. 


derived  from    the  venous    system, 


250. 


derived  from  the.  capillary  system, 


Symptoms  derived  from  the  digestive  sys- 
tem, 256. 

derived  from  the  muscular  system, 

263. 


derived  from  the  uterine  system,  266. 

derived  from  percussion  of  the  chest, 

291. 
— -  elicited  by  touch,  292. 

derived  from  changes  of  posture,  292. 

derived  from  the  form  of  the  chest, 

293. 


Anatomical  ;  their  diagnosis,  309. 

from  changes  in  the  qualities  of  the 

blood,  517. 
Syncope,  Effects  of  muscular  movements 

in,  114. 

Effects  of  vomiting  in,  1 14. 

■ effects  of  ligatures  on  the  extremities, 

359,  509. 

a  diagnostic  symptom,  302. 


System,     Cerebro-spinal,     supplied    with 

blood  from  one  channel,  41. 

Spinal,  Veins,  arrangement  of,  58. 

Ganglionic,  Symptoms  derived  from, 

177. 

Table    of   the  physiological   symptoms, 

168. 
of  the  disorders  of  the  heart,  derived 

from  the  cerebro-spinal  system,  177. 
of  the  different  species  of  apoplexy, 


194. 


of  the  diseases  of  the  heart  derived 


from  the  respiratory  system,  217. 
—  of  the  arterial  pulse,  238. 
-  of  cardiac  medicines,  318. 


Tartarized   antimony  ;    its  effects  on  the 

heart,  363. 
Tea  ;  its  effects  on  the  heart,  160,  381. 
Temperament,   Nervous,  Explanation   of, 

180. 
Temperature,  Changes  of ;  effects  on  the 

heart,  155,  402. 
Tetanus ;  its  effects  on  the  circulation,  80. 

. its  influence  on  the  heart,  203. 

in  a  horse  cured  by  artificial  respira- 
tion, 349. 
Thebesii  foramina,  Contradictory  opinions 

of,  23.  , 

Therapeutics,  Principles  of.  Observations 

on,  328. 
Tiedemann   on  the  supernumerary  aortic 

valves  of  the  whale,  18. 
Tilting  of  the  heart,  Cause  of,  9. 
Tinnitus  aurium,  a  symptom  in  diseases  of 

the  heart,  206. 
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Tissues,  Erectile,  Supply  of  blood  to,  not 
uniform,  36. 

are  composed  of  the  elements  of  medi- 
cines, 438. 

Titillation,  Case  of  death  caused  by,  101. 

its  effects  on  the  heart,  440. 

Tobacco  ;  its  effects  on  the  heart,  434. 

Tongue,   Speedy  effects  of  medicines  ap- 
plied on,  341. 

Tortuosity    of   arteries ;    their    purposes, 
49. 

•  of  the  coronary  arteries,  Use  of,  ex- 
plained by  the  author,  51. 
of  veins,  55. 


Touch,  Symptoms  elicited  by,  292. 
Townsend,  Col.,  Remarkable  case  of,  87. 
"  Training,"  Explanation  of,  94. 
Training,  Effects  of,  in  dancers,  96. 

in  pugilists,  96. 

in  reading  aloud,  97. 

•  in  stammering,  97. 

in  running  a  race,  97. 

Respiration  modified  by,  96. 

Treatment,  Efficacy  of,  in  diseases  of  the 

heart,  313. 
of  the  diseases  of  the  heart,  General 

observations  on,  316. 

Nature's  processes  to  be  imitated  in, 


326. 


—  Mechanico-vital  processes  employed 
in,  342. 

of  congestion  of  the  heart,  477-488. 


Tricuspid  valve.  Peculiarities  of,  13. 
Trismus,  a   symptom  in  diseases  of  the 
heart,  302. 

Uterine  excretion.  Peculiar  character  of, 

49. 
system.  Effects  of  changes  in,  on  the 

heart,  164. 

Symptoms  of  diseases  of  the  heart 


derived  from,  266. 

Vasa  Propria,  Effects  of  muscular  con- 
tractions on,  70. 

Valsalva,  his  treatment  of  aneurism,  351. 

Valves  of  the  two  hearts,  12,  13. 

Aortic,  structure  and  functions,  16. 

Supernumerary,  in  the  frog,  whale, 

and  sturgeon,  17. 

Valve,  Tricuspid ;  its  peculiar  mechanism 
and  office,  100. 

Valves  of  the  heart.  Diseases  of,  613. 

Aortic,  Diseases  of,  G14. 

Mitral,  Diseases  of,  616. 

of  the  heart,  Rupture  of,  639. 


Van  Swieten  on  the  influence  of  the  mind 
on  the  body,  145. 

on  epilepsy  from  imitation,  201. 

on  the  instinct  of  animals,  325. 

on  gout  cured  by  violent  mental  emo- 
tion, 145. 

Vascular  system,  differences  in  the  two 
sexes,  81. 

Effects  of  changes  in,  on  the  heart, 

163. 


symptoms  derived  fi'om  it,  234. 

Veins,  coronary,  their  structure  and  func- 
tions, 25. 

their  number,  54. 

their  anastomoses,  55. 

their  tortuosities,  55. 

their  plexus,  55. 

Plexus  of,  in  animals,  56. 

in  the  wings  of  birds,  56. 

Subcutaneous ;  their  special  function, 

57. 

of  the  cerebro-spinal  system,  58. 

Intermuscular,  58. 

of  animals,  Peculiarities  in,  59. 

Interosseous,    of    the    cranium   and 

spinal  cord,  59. 

Why  only  some  arteries  are  accom- 
panied by,  68. 

Subcutaneous,  Veno-pulmonary  func- 
tion performed  by,  91. 

The  subcutaneous,  form  a  receptacu- 


lum  for  the  blood,  92. 
Veno-pulmonary  function  performed  by  the 

subcutaneous  veins,  91. 

Subcutaneous,  Congestion  of,  249. 

Venous  congestion   of  the   cerebro-spinal 

system,  248. 
blood ;  muscles  accelerate  its  return 

to  the  hearty  65. 

plexus  in  cetaceous  animals,  56. 

pulse,  249. 

system  ;  its  functions,  53. 

Effects  of  changes  in,  on  the  heart, 


103. 

symptoms  derived  from  it,  247. 

and  arterial  systems,  differences  in 

their  functions,  53. 

and  arterial  blood ;  their  differences, 

511. 

Vertebral  arteries,  purposes  of  their  ana- 
stomosis, 40. 

Vesication,  Effects  of,  in  diseases  of  the 
heart,  407. 

Vertigo,  a  symptom  in  diseases  of  the 
heart,  179.     ^ 

Vital  causes,  Circulation  modified  by,  36. 
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Vital  processes ;  their  influence  on  the  heart, 
424. 

Voice,  its  compass,  230. 

its  tone,  231. 

its  intensity,  232. 

Volkman  on  the  rhythmic  action  of  the 
heart,  29. 

Voluntary  and  involuntary  muscles ;  differ- 
ences in  their  functions,  114. 

Vomiting;  its  effects  on  the  circulation, 
106. 

a  symptom  in  diseases  of  the  heart, 

257,  306. 

of  hlood  in  diseases  of  the  heart,  260. 

its  effects  on  the  liver,  000. 

Spontaneous,  curative  effects  of,  322. 

Eifects  of,  in  diseases  of  the  heart, 

361. 


Effects  of,  in  diseases  of  the  pulmonic 

heart,  363. 
Vrolik,  his  account  of  a  venous  plexus  in 

the  wings  of  birds,  56. 

Wakefulness  and  sleep ;  their  analogy, 

185. 
Waking,  Phenomena  of,  120,  121. 
AValking ;  its  eflfects  on  the  circulation,  53. 
Warm-bathing,  Eflfects  of,  on  the  heart, 

404. 
drinks.  Effects  of,  in  diseases  of  the 

heart,  403. 


Watchfulness,  a  symptom  in  diseases  of 
the  heart,  182,  299. 

Weeping,  its  effects  on  the  circulation, 
104. 

in  animals,  104. 

a  symptom  in  diseases  of  the  heart, 

216,  228. 

Wellington;  his  death  from  too  large  a 
meal,  373. 

Whale,  Supernumerary  aortic  valves  in, 
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